ALAMEDA COUNTY
CONGESTION MANAGEMENT AGENCY

1333 BROADWAY, SUITE 220 = OAKLAND, CA 94612 = PHONE: (510) 836-2560 » FAX: (510) 836-2185
E-MAIL: mail@accma.ca.gov ® WEB SITE: accma.ca.gov

TRI-VALLEY TRIANGLE STUDY
POLICY ADVISORY COMMITTEE

Friday, June 9, 2006 Members:

3:00 PM Mayor Janet Lockhart City of Dublin

Regional Room Councilmember Kasie Hildenbrand City of Dublin

City of Dublin Mayor Marshall Kamena City of Livermore

100 Civic Plaza Councilmember Marjorie Leider City of Livermore

Dublin, CA 94568 Mayor Jennifer Hosterman City of Pleasanton
Councilmember Cindy McGovern City of Pleasanton
Supervisor Scott Haggerty Alameda County
Supervisor Nate Miley Alameda County

AGENDA

1.0 INTRODUCTIONS

2.0 PUBLIC COMMENT

Members of the public may address the Committee during “Public Comment” on any item not on the
agenda. Public comment on an agenda item will be heard when that item is before the Committee.
Anyone wishing to comment should make their desire known to the Chair.

3.0 MINUTES OF TAC MEETINGS INFORMATION
The minutes of the 3/13/06, 4/11/06, and 5/3/06 TAC meetings are attached for your information.

4.0 MINUTES OF MARCH 24, 2006 MEETING ACTION
The Committee is requested to review and approve the Minutes for the March 24, 2006 PAC meeting.

5.0 TRI-VALLEY STUDY PRESENTATION INFORMATION/ACTION
The consultant team will present preliminary quantitative results of the Year 2030 Base Case, and
Alternatives 1 through 6 model runs will be presented in the following order: Alternatives 1, 5, 4, 6, 3,
2A and 2B. This order seems logical based on the components of each of the alternatives. A discussion
of the qualitative MOEs will follow the presentation of the quantitative results. The Committee is
requested to provide input on the results of the qualitative analysis for each of the alternatives.

6.0 SCHEDULE ACTION
An updated project schedule is attached for your information and approval.

7.0 OTHER BUSINESS

8.0 ADJOURNMENT/NEXT MEETING FRIDAY, JUNE 30, 2006
The next meeting will be a combined PAC and TAC workshop to develop a hybrid alternative for testing.
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Agenda Item 3 — TAC Meeting Minutes



PARSONS
100 Park Center Plaza, Suite 450 ¢ San Jose, California 95113
(408) 280-6600 ¢ Fax (408) 280-7533

Date: March 13, 2006 645176/224.01
Project: Tri-Valley Triangle Study

Subject: Triangle Technical Advisory Committee Meeting Minutes

To: All who attended meeting, see attached sign-in sheet

From: Gui Shearin Parsons

Enclosed are the minutes for the Triangle TAC meeting held on March 13, 2006. If you have any
questions, comments, or changes to the minutes, please contact Jean Hart. The next TAC meeting is
scheduled for April 11, 2006 at 9:30 AM at the Dublin City Hall.

In finalizing the minutes, a correction was made per email from Obaid Khan to address his Page 2
comment that the minutes missed the discussion on and the County’s request to include the travel
time comparisons between the HOV lane travel and mixed flow lanes travel.



PARSONS
RECORD OF MINUTES

PROJECT: Tri-Valley Triangle Study
SUBJECT: Triangle TAC Meeting
DATE: March 13, 2006; 1:00 PM

LOCATION: Dublin City Hall
100 Civic Plaza
Dublin, CA 94568
ATTENDEES: See attached sign-in sheet, Agenda, and attachments

MINUTES BY: Parsons

645176/224.01

The meeting consisted of a presentation on the results of modeling Alternatives Future Base, 1, and 6;
a review of qualitative measures; presentation of estimated capital costs; and developing an agenda for

the next PAC meeting.

The following is a summary of the meeting. Action items are shown in bold and critical path items are in

bold and italicized. Action items subsequently completed are in italics.

DISCUSSION

ACTION

Welcome and Introductions: Kai Chan of Parsons opened the meeting and
everyone introduced themselves to the group. Representatives of all three
Tri-Valley cities, Caltrans, and Alameda County were present, although Bob
Vinn of Livermore arrived after the minutes were approved.

Review and Approval of Minutes of January 12, January 20 and February 8,
2006: The minutes of the three meetings were approved with the following
changes:

e Obaid Khan of Alameda County had sent in an e-mail correction
regarding the February 8 meeting minutes.

o Ray Kuzbari of Dublin said that in the 1-20-06 TAC meeting, he was
recommending review of existing truck data, not collection of
additional data.

Results of Modeling for Alternatives 1 and 6: Gui Shearin of Parsons
presented the results of the revised modeling for Alternatives Future Base, 1,
and 6. The information consisted of a revised memorandum on Summary of
Model Results (dated 3-13-06), queuing graphics, and travel demand
difference plots. The revised memorandum was passed out at the meeting;
the differences compared with the memorandum in the advance packet were
improvements in state route VMT calculations and average trip time options
for TAC discussion. The conclusions of the memorandum remained
unchanged.

Questions and comments from the TAC on the queuing results and
difference plots included the following:

Parsons to review
Alt 6 AM westbound

final_minutes_triangletac_3_13_06.doc

4/25/2006



PARSONS RECORD OF MINUTES

Triangle Traffic Study — TAC Meeting Minutes — March 13, 2006

Ray Kuzbari questioned the validity of the diversion to Dublin
Boulevard from westbound 1-580 in the Alternative 6 AM case. Gui
Shearin said that the diversions were the result of the westbound
bottleneck approaching Santa Rita. Ravi Puttagunta noted that the
bottleneck and queuing was aggravated by the high number of trucks
restricted to the right lanes and this limited the ability of drivers to get
on and off of the freeway. Ray requested the consultant team to take
a closer look at the results.

Ray Kuzbari also questioned the diversion from Central Parkway in
Alternatives 1 and 6 PM eastbound conditions, particularly the back
and forth nature of the effect under Alternative 6. Gui Shearin said
that he thought that this might be simply noise in the assignments
given that the numbers shown on the difference plot were less than
50 vehicles. There was some discussion of whether a threshold of
greater than 50 or 100 vph would eliminate this effect if it were simply
noise in the model.

Obaid Khan of Alameda County said that there were also puzzling
diversions between [-580 and the Altamont Pass Road in the
Alternative 1 AM condition and the Alternative 6 PM condition.

David Seriani of Caltrans asked why there was no bottleneck at Isabel
Avenue eastbound in the PM peak under Alternatives 1 and 6 when
there was one under the Future Base. He also said that the
westbound AM bottleneck approaching Santa Rita under Alternative 6
does not make sense because there were no geometric changes in
the westbound direction compared with the Future Base. Ravi
Puttagunta of Parsons said that these queuing differences were the
result of relatively small changes in the travel demand and served
volumes that had a disproportional effect because 1-580 would be at
capacity and operating at an unstable level of service in many
locations as well as would have high truck percentages that restricted
flow in the two right-hand lanes.

Bob Vinn of Livermore asked about the meaning of both increases
and decreases in the difference plot for Alternative 1 eastbound PM
between EIl Charro and Airway. He would like the Cube file to better
see which volume applies to which link.

Gui Shearin presented three ways of calculating average trip time in the
measures of effectiveness and asked the TAC which approach was more
desirable. The three methods were as follows:

Overall average trip time (i.e., for all trips in model) from combined
travel demand and CORSIM statistics; this was the statistic included
in the MOE table of the memorandum.

Overall average trip time (i.e., for all trips in model) from the travel
demand model only; and

Selected point-to-point average trip times corresponding to
origin/destination (o/d) pairs. The two o/d paths illustrated in the
meeting were the peak-direction travel times between Andrade and
North Flynn for the freeway route only and for the freeway plus Route
84 route.

In discussion of these approaches, the TAC preferred showing the times for

diversion to Dublin
Boulevard and the
Alt. 1 and 6 PM
diversions from
Central Parkway.

Parsons to review
the Altamont Pass
diversions under
Alt 1 AM and Alt 6
PM.

Parsons to review
the lack of a PM
bottleneck
eastbound at Isabel
under Alts 1 and 6
as well as the new
AM bottleneck on
westbound I-580
approaching Santa
Rita under
Alternative 6.

Parsons to provide
Cube file plot and
explanation for Alt 6
eastbound PM.

Parsons to use o/d
method for
computing average
trip time MOE and
to include
segments best
representing times
to city downtowns,
contrasting mixed-
flow and HOV
times.
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PARSONS RECORD OF MINUTES

Triangle Traffic Study — TAC Meeting Minutes — March 13, 2006

the o/d pairs. Bob Vinn of Livermore asked if some segments could also be
shown that would give times to the city downtowns. Because CORSIM does
not model the local streets, the segments might be limited to the times to
closest freeway interchange or Route 84 intersection to a given downtown.
Gui Shearin said that the times for multiple o/d pairs would have to be
averaged in some way to allow them to be scored as a single time saving
measure per alternative. Obaid Khan asked that the travel time comparison
show the difference in the HOV and mixed-flow lanes. (Note: At the March
24, 2006 PAC Meeting, the PAC changed this direction to show state route
travel time savings multiplied by the number of vehicles, which is simply VHT
on the state routes from CORSIM.)

Qualitative Measures: Kai Chan of Parsons presented an update of the
qualitative measures memorandum based on TAC comments received to
date. The TAC requested that the methodology be changed to include
queuing location questions that focused on the presence of queues in the
jurisdictions of the cities of Dublin, Pleasanton, and Livermore, and within
Alameda County. There was some discussion of whether rating the queues
by their proximity to cities was better than rating them overall, with mixed
opinions offered. Rob Wilson of Pleasanton said that the overall perspective
was better, with the key question being whether the queues were away from
critical areas or not. The compromise method of one question for the overall
count of queues and four questions aimed at the effects on the individual
jurisdictions appeared to be acceptable to the group. Ray Kuzbari asked
what would happen if a queue overlapped two cities. Kai Chan said that we
would split the effect, which was acceptable to Ray Kuzbari and Rob Wilson.
Obaid Kahn asked how we would handle a bottleneck that moves from
jurisdiction to another? Would it be better to look at the length of the queue,
or look at the number of bottlenecks? David Seriani said that we would need
to look at the “intensity” of the queue. Speed of the queue was important to
consider in the rating, and that stop-and-go would be the worst in comparison
to a queue that kept moving, albeit more slowly than free-flow speeds. Ravi
Puttagunta said that was being taken into account.

Bob Vinn asked if the AM Alternative 6 westbound queue is worse than the
Future Base westbound queue. Gui Shearin said that VHD and relevant trip
time were about 1% worse for Alternative 6, but Ravi Puttagunta said that the
Future Base queue extended east of the simulation area, so we do not know
how long the Future Base queue would really be and no precise comparison
could be made.

For the project readiness qualitative criterion, there was a suggestion that the
project sponsor for each project help to assemble data to be presented to the
TAC and each city would get to vote on the rating of the information. Bob
Vinn asked what the goal of the project readiness criterion was, i.e., that the
schedule would make sense for each project should be taken into account.
For the qualitative rating of funding, Bob Vinn suggested that it should
account for what funding is committed to a project plus what could be
allocated by moving funding around in the total funding pot. Jean Hart of the
CMA said that process was important here, that RTP updates would be
needed to clarify what funding was agreed upon for each project.

Rob Wilson said that the consultant should do the sample scoring and details
and let the TAC vote on it. It was agreed that the high and low ratings would
be discarded. It was suggested that relevant points, such as the presence of

Parsons to develop
draft “project
readiness”
considerations and
send to the TAC
members by e-mail
for comment.
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PARSONS RECORD OF MINUTES

Triangle Traffic Study — TAC Meeting Minutes — March 13, 2006

obstacles to the project (included in the readiness criterion), should be left
open for the PAC to give input as part of their review and acceptance of the
overall scoring results.

Agenda for March 24th Policy Advisory Committee Meeting: There was
discussion of what to present at the upcoming PAC meeting. Generally the
PAC would need a status report since the last PAC meeting was November
4. Rob Wilson suggested reminding them of the project and its purpose, what
the alternatives are, and where we are in the process. Because the scoring
methods have previously been presented to the PAC, a presentation of the
overall methods with example data to be used could be given to make sure
the PAC understands what they will be reviewing at a later meeting. The
schedule should also be explained. The red/green difference plots might also
be included if they could be restricted to showing only the most important
diversions. The presentation needs to convey that work has been going on
and explain the reasons why the work has taken longer than anticipated.

Parsons to provide
the CMA with an
agenda.

Estimated Costs of Alternatives: Kai Chan gave a brief overview of the
estimated costs and asked for any feedback from the TAC via e-mail. The
TAC iterated that the cost estimates should be by component and Kai noted
that was how they had been prepared.

Next Steps/Next Meeting — The next TAC meeting was planned for April 11,
2:30 p.m. Location: Dublin City Hall. This was subsequently changed to 9:30
a.m.

The meeting will review the results of the on going travel demand modeling
and simulation.
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PARSONS June 9, 2006 PAC Meeting
100 Park Center Plaza, Suite 450 e San Jose, California 95113 Agenda Item 3.2
(408) 280-6600 e Fax (408) 280-7533

Date: April 11, 2006 645176/224.01
Project: Tri-Valley Triangle Study

Subject: Triangle Technical Advisory Committee Meeting Minutes

To: All who attended meeting, see attached sign-in sheet

From: Gui Shearin Parsons

Enclosed are the minutes for the Triangle TAC meeting held on April 11, 2006. If you have any
guestions, comments, or changes to the minutes, please contact Jean Hart. The next TAC meeting is
scheduled for May 3, 2006 at 1:00 PM at the Dublin City Hall.



PARSONS
RECORD OF MINUTES

PROJECT: Tri-Valley Triangle Study
SUBJECT: Triangle TAC Meeting
DATE: April 11, 2006; 9:30 AM
LOCATION: Dublin City Hall

100 Civic Plaza
Dublin, CA 94568

ATTENDEES: See attached sign-in sheet, Agenda, and attachments

MINUTES BY: Parsons

645176/224.01

The meeting consisted of presentations on the results of modeling Alternatives Future Base, 1, 4, 5,

and 6; a proposed outline of the report; and the benefit-cost methodology.

The following is a summary of the meeting. Action items are shown in bold and critical path items are in

bold and italicized. Action items subsequently completed are in italics.

DISCUSSION

ACTION

Welcome and Introductions: Jean Hart of ACCMA opened the meeting and
everyone introduced themselves to the group. Representatives of all three
Tri-Valley cities, Caltrans, and Alameda County were present.

Review and Approval of Minutes of March 13, 2006: The minutes of the
March 13 meeting were approved with the change noted in Obaid Khan's
email to reflect HOV and mixed-flow times in comparing travel times among
the alternatives.

Revised Results of Modeling for Alternatives 1 and 6: Lois Stevens of
Parsons presented the results of the revised modeling for Alternatives Future
Base, 1, and 6 with the changes in the AM Future Base to adjust for an
additional 180 vph. The information consisted of a revised memorandum on
Summary of Model Results (dated 4-4-06), queuing graphics, and travel
demand difference plots. The AM slow down in traffic west of EI Charro now
appears in both the Future Base and Alternative 1.

Questions and comments from the TAC on the queuing results and
difference plots included the following:

e Obaid Khan asked why there was no queue eastbound at Isabel in
the PM for Alternative 1. Ravi Puttagunta explained that there was a
change in travel pattern and volumes because of Route 84
improvements.

e Bob Vinn asked about the speeds on the Altamont grade. Ravi said
that they were about 30-35 mph, so the speeds did not reach the
slowdown range of 15 to 30 mph.

Parsons to review

final_minutes_triangletac_4_11 06.doc

6/2/2006



PARSONS RECORD OF MINUTES

Triangle Traffic Study — TAC Meeting Minutes — April 11, 2006

o Obaid asked why there was not any diversion to the county roads in
Alternative 1 when the queue on 1-680 went back up to Sunol.
Parsons will check with Dowling about this issue, and what the
difference is with Alternative 5 which shows an increase in diversion.

e Bob Vinn said that the modeling of Alternative 6 did not reflect what
was originally intended. (Note: Alternative 6 was modeled as directed
by the TAC and PAC.) There was a discussion on this, with Jean
Hart saying that this is a deficiency of Alternative 6 and should be
considered in the development of a hybrid alternative.

e Parsons will ask Dowling about the cut through traffic in Alternative 6
on Stoneridge to determine if it is from the system interchange
metering or from the congestion approaching Santa Rita.

Jeff Knowles asked if Alternative 6 could be rerun if Pleasanton paid for it. He
thinks that without the added operational and cost information, it is difficult to
adequately assess candidate components for a hybrid alternative. The order
of magnitude cost for remodeling Alternative 6 is $8,000 to $10,000 if it
similar to other alternatives; this figure is subject to verification by Parsons.
Note that there would be additional capital costs to be estimated for the
modification that are very expensive. Bob Vinn of Livermore suggested that it
should be addressed as an additional hybrid alternative. Lois said that the
effect on the schedule of running another version of Alternative 6 would be
on the order of four to five weeks.

lack of diversion to
county roads in
Alternative 1 when
the queue goes
back to Sunol.

Parsons to review
cut through traffic
on Alternative 6 to
see if this is result
of lane drop or
system ramp
metering.

Parsons to
determine costs for
Pleasanton of
rerunning
Alternative 6 with
additional link.

Alternative 4 Results: Lois presented the results of Alternative 4. She
described the alternative as adding a fifth lane up the hill to North Flynn
Road. The modeling does not determine if the eventual lane drop to four
lanes will cause queuing or not because five lanes are carried to the limits of
the study area.

e David Seriani asked for a check of a lane drop after the North Flynn
Road interchange. This will be a “dummy” lane drop.

e Obaid Khan asked for a clarification of the HOV lane drop. Lois
explained that the HOV lane would end between Vasco and
Greenville Roads to allow the mixed-flow traffic to merge to the left
and thereby allow trucks to merge east of Greenville Road. This
change provides sufficient additional capacity to keep a bottleneck
from forming because the HOV lane would not be operating at
capacity at this location.

o Jeff asked how the state route VMT could go down in Alternative 4.
Parsons will check and make sure that there is no error in the VMT
summing in CORSIM. Bob Vinn suggested zeroing out the queue
changes if they are not logical results. Ray Kuzbari of Dublin said that
we should have all the results in front of the TAC first before deciding
1) whether to do this and 2) what the thresholds should be.

Parsons to check
the effect of the

merge from 5to 4
lanes at N. Flynn.

Parsons to further
check VMT and
gueuing changes
under Alternative. 4.

Alternative 5 Results: Lois presented the preliminary results of Alternative 5,
which did not include the measures of effectiveness. A more detailed packet
of Alternative 5 results will be sent by email to the TAC. She explained that
the difference in Alternative 1 and Alternative 5 is an added eastbound
mixed-flow lane from Isabel to Vasco and an increase in the ramp metering
rate at Isabel to 1,700 vph instead of 1,200.

e Obaid said that the southbound diversion on [-680 is what he

Parsons to check
AM diversion in
Alternative 5 versus
Alternative 1 in
difference plot.

Parsons to send
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PARSONS RECORD OF MINUTES

Triangle Traffic Study — TAC Meeting Minutes — April 11, 2006

expected and had also anticipated on Alternative 1. (See earlier
discussion. Parsons to check Alternative 1.) He also said that there
was a similar issue on Livermore roads eastbound in the PM for
Alternative 5.

Jeff requested an investigation of the extraction of the MOEs on
Alternative 4, using this alternative as an illustrative test case for the
methodology. In addition he would like to see the more detailed files
that report the CORSIM results. It was agreed that this information
would be provided to the TAC and presented at the next TAC
meeting.

Obaid also said that the he wanted to see HOV travel time contrasted
with mixed-flow time.

CORSIM files that
show the off-peak
directions.

Parsons to send
complete
Alternative 5 results
to the TAC.

Summary Graphic of Queuing Graphics: Lois presented the diagram.

Comments included the following:

Add speeds to key.
Show northbound 1-680 HOV lane as “modified” HOV lane.

In response for a discussion of Route 84 data, Bob Vinn asked for
speed and queuing diagram for Route 84 similar to those for the
freeway. This is in the context of Ravi saying that there was no
significant queuing in the future on Route 84. Route 84 was, however,
included only to check the capacity of the intersections. There was no
calibration of Route 84 to existing conditions, which corresponded to
this limited scope of work for Route 84.

Parsons to
investigate
providing a Route
84 queuing
diagram.

Report Qutline and Reporting: In response to the report outline, the TAC:

Suggested that a summary of methodology appear in the report along
with more detail in the appendices.

Concurred that the tabular format presented that shows the results by
jurisdiction is acceptable.

Suggested that the benefit-cost index to show the annualized cost
(both highest and median) per hour of annual time savings, and
explain the conversion of peak-hour to daily and annual costs.

Next Steps/Next Meeting — The next TAC meeting was suggested for May 3

at 1:00 PM. Location: Dublin City Hall.

The meeting will review the results of the on going travel demand modeling
and simulation.
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PARSONS June 9, 2006 PAC Meeting

100 Park Center Plaza, Suite 450 e San Jose, California 95113 Agenda Item 3.3
(408) 280-6600 e Fax (408) 280-7533

Date: May 3, 2006 645176/224.01
Project: Tri-Valley Triangle Study

Subject: Triangle Technical Advisory Committee Meeting Minutes

To: All who attended meeting, see attached sign-in sheet

From: Gui Shearin Parsons

Enclosed are the minutes for the Triangle TAC meeting held on May 3, 2006. If you have any
guestions, comments, or changes to the minutes, please contact Jean Hart. The next TAC meeting is
scheduled for May 18, 2006 at 1:00 PM at the Dublin City Hall.



PARSONS
RECORD OF MINUTES

PROJECT: Tri-Valley Triangle Study
SUBJECT: Triangle TAC Meeting
DATE: May 3, 2006; 1:00 PM
LOCATION: Dublin City Hall

100 Civic Plaza
Dublin, CA 94568

ATTENDEES: See attached sign-in sheet, Agenda, and attachments

MINUTES BY: Parsons

645176/224.01

The meeting consisted of presentations on the responses to TAC questions from the April 11 TAC
meeting and ongoing results of modeling Alternatives Future Base, 1, 3, 4, 5, and 6.

The following is a summary of the meeting. Action items are shown in bold and critical path items are in

bold and italicized. Action items subsequently completed are in italics.

DISCUSSION

ACTION

Welcome and Introductions: Jean Hart of ACCMA opened the meeting.
Representatives of all three Tri-Valley cities and Caltrans were present, but
there was no representative from Alameda County.

Review and Approval of Minutes of April 11, 2006: The minutes of the April
11 meeting were approved with the deletion of the next to last sentence
under “Revised Results of Modeling for Alternatives 1 and 6" per request of
Jeff Knowles of Pleasanton.

Follow-up to TAC Comments from April 11, 2006: Lois Stevens of Parsons
presented the results of the revised Alternative 1 PM plot. It now looks like
the plot for Alternative 5 as expected. Ravi Puttagunta of Parsons explained
that the higher ramp metering rate on Route 84 contributes to this difference.

Lois confirmed that the diversion shown on the Alternative 6 difference plot is
from vehicles avoiding the queues on through the system interchange
between the Stoneridge off-ramp and the 1-580.

On the Alternative 4 methodology example, there was discussion on whether
the VMT changes centering about unexpected congestion on westbound
I-580 in the AM make sense. The conclusion was to suppress anomalous
results like this in the future. Bob Vinn of Livermore said that it was not a
result that could be explained to the PAC. It was agreed that after the
analysis for all of the alternatives was complete, the Consultant Team would
look at all of the results to determine if there is a model “noise” issue that
needs to be addressed and report back to the TAC.

Gui Shearin of Parsons explained the annotation of measures of
effectiveness (MOESs): Jeff Knowles would like a tabulation of traffic external

Parsons to send
Jeff Knowles the
Future Base
spreadsheets
summarizing the
CORSIM results.

final_minutes_triangletac_5 3 06.doc
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PARSONS RECORD OF MINUTES

Triangle Traffic Study — TAC Meeting Minutes — May 3, 2006

to Pleasanton (Pleasanton XX traffic) in the reporting. This question will be
directed to Kym Sterner of Dowling to see if she can accommodate the
request. Suggestions of presentation of the MOE results included adding
“TransCAD/travel demand model” to the title of Table 2, which is derived
totally from that model, and removing the Route 84 label from the queuing
column since queues are not being tabulated on Route 84.

Lois Stevens gave a summary of the history and scope of the approach to
Route 84. CORSIM analysis of Route 84 was not part of the initial consultant
scope and budget, and Route 84 issues were to be addressed by the parallel
ACTIA study. TAC concern about the timing of that study and its use of a
different model led to requests for information on Route 84 intersections to be
developed by Parsons, but funding was never identified for this effort.
Although the CORSIM model reports delay and travel statistics for Route 84,
it does not extract data on queuing nor is it calibrated to current Route 84
conditions.

Dave Seriani of Caltrans and Jeff Knowles commented that there is some
queuing or slow down northbound on Route 84 in the PM after traffic exits
I-680. The language of the summary memo needs be altered to reflect this.

Jeff Knowles was concerned about the model is not reflecting the northbound
gueue when the lanes drop from two to one and thereby is not reflecting the
benefit of widening Route 84. David Seriani said that the assumed 1-680
constraint at Alameda Creek would keep any substantial benefit from
happening as a result of widening Route 84, i.e., the total demand served in
the 680 corridor would not go up by that much because of the constraint.
David agreed that there would be shift in traffic shifted from [-680 to Route
84. Bob Vinn would like a description of the queuing. Jeff and Bob would like
to see the future base with queuing reflected at this location as well as the
southbound merge following Pigeon Pass. Parsons will schedule a
conference call with Jeff and David to agree on an approach, run it in the
next week, and report back to the TAC by email.

Parsons to
schedule
conference call with
Jeff Knowles and
David Seriani to
work out
methodology for
checking delay at
Route 84/1-680 and
report back to the
TAC.

Results of Modeling: Lois presented the Alternative 5 results. David Seriani
asked what is causing the delay at El Charro; it looks like a bottleneck to him.
Ravi Puttagunta of Parsons explained that it was caused by the trucks in the
right two lanes impeding on/off movements at the interchanges.

Ray Kuzbari of Dublin commented on the lack of a queue at I-680 westbound
and attributed it to the queuing model not capturing the westbound
interchange queuing in the existing conditions. Ravi disagreed, saying there
were upstream changes with ramp metering that would change this, but Ray
said that that the TAC had thought that the initial calibration was not as
accurate as they would like.

Bob Vinn would like a comparison of Alternatives 1 and 5 in the report to say
what the mixed flow lane does or does not do. In presentation of the queuing,
speeds should be added to queuing key. Ray asked about “Vasco” in the title
of the alternative MOE summary, which should refer to the lane ending at
Isabel. Bob asked about difference in Alternative 1 and Alternative 5 queuing
in the AM; Parsons is to check since the presentation did not include the
Alternative 1 queuing diagram. (The queuing is very similar, but there was
not time to display the comparison for the TAC). David Seriani said that in
general Parsons should tell a story about all of these numbers; this
explanation would be part of “noise” versus real results check.

Parsons to explain
the effect of the
additional mixed
flow lane on
Alternative 5
compared with
Alternative 1in
report.

Parsons to add
speeds to the
queuing key.

Parsons was
requested to check
the diversion of
traffic parallel to
I-680 north of the
system interchange

2
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Lois gave the preliminary results of Alt 3 and 2A. With respect to the “L”
shaped diversion pattern shown on the difference plots north of the I-580/
I-680 interchange, Parsons was requested to check with Dowling for an
explanation.

Date for next TAC meeting: June 18 at 1:00 PM. Location: Dublin City Hall.
The meeting will review the results of the on going simulation.
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RECORD OF MEETING

645176/224.01
PROJECT: Tri-Valley Triangle Traffic Study

SUBJECT: Policy Advisory Committee (PAC) Meeting

DATE: March 24, 2006

LOCATION: City of Dublin Library
100 Civic Plaza
Dublin CA 94568

ATTENDEES: See attached sign-in sheet, Agenda, and attac
MINUTES BY: Parsons

MEETING PURPOSE: The purpose of the meeting i C’s approval of the
weights recommended by the TAC for the quantitati gy for evaluating
the quantitative measures; and the factors that will measures.

The following is a summary of the meeting. Actio
are in bold and italicized. Action items subsequentl re in italics.

AGENDA
ITEM DISCUSSION ACTION
1 Introductions

The meeting began with
themselves.

nber 4, 2005 meeting were | November 4, 2005
omment. The motion was made to | minutes approved.
es by Kamena and seconded by

ed upon purpose of the study was provided as an
information item to the PAC.

It was noted that the outcomes of the study would:
* Quantitative and qualitative analysis of the
alternatives
¢ Order of magnitude costs of alternatives

* Recommendation for regional improvements in the
Tri-Valley Area

triangle pac mtg min 03-24-06-draft.doc 1 6/2/2006
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RECORD OF MEETING

» Phasing strategy for corridor improvements
* Recommended Implementation Plan

Based upon the analysis results, it is anticipated that a
hybrid alternative may be developed that optimizes the
combination of highway improvements in the Tri-Valley
region.

6,7&8

Alternatives, Status of Technical Studies,
Preliminary Results of Quantitative and Quali
Measures of Effectiveness

Since the last PAC meeting, there has been a

« Ran draft initial model runs
Alternatives 1 and 6

* Reran alternatives us

* Analyzed the result
Alternatives 1 and 6

the PAC prior to the meeting included
005 approval of the seven alternatives

Quantitative MOEs

The quantitative MOEs previously agreed upon by the PAC
were:

e Vehicle Hours of Delay
* Vehicle Miles of Travel
* Person Hours of Travel

triangle pac mtg min 03-24-06-draft.doc
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* Average Travel Time
* Average Speed
e Length of Queue

To generate data for the quantitative analysis, a three step
traffic analysis process is being used. The process begins
with generating traffic demand volumes for year 2030 from
the travel demand model (TDM). These volumes are th
fed into the corridor simulation model (CORSIM
analyzing 1-580 and 1-680 as freeways and inter
along SR84. The constraints from the CORSI
are then fed back into the TDM. The last tw
require several iterations to provide data th
The consultant team and the TAC have
working together on this to ensure that
of comfort with how the model wor
are produced.

is a high level
the results. that

was required than had
Additionally, the model
anticipated percentage of tru

The CORSI
Alternatives : eam is working to
ions from the TAC relating

d to the base case. In the difference
indicated an increase and green
ease in volumes for that alternative

» > Base Case. It was noted that an increase

in volume may be a good result; for example, if the
alternative’s improvements are such that traffic is attracted
to 1-580, 1-680 or SR84 and results in increased traffic on
these routes while decreasing diversionary traffic on local
streets, the increased traffic volumes on the state routes
would be a good result. Additionally, a decrease may not
be a good result; for example, a decrease in the volumes
on the state highway may result in an increase in
diversionary traffic on a local street. In short, each result | Difference plots to

triangle pac mtg min 03-24-06-draft.doc
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must be evaluated in context. The PAC requested that | show volumes at select
volumes at select locations be provided at a larger size | locations in a larger
on the plots. font.

The difference plots for Alternatives 1 and 6 in the PM peak
period showed that improvements under both alternatives
decreased diversion onto local streets and increased travel
on the state routes compared to the base case.
Alternative 1 in the PM peak period, eastbound traffi
attracted by the improvements to SR84 and increase
route volumes are shown on eastbound S
eastbound 1-580 east of Isabel Avenue. In Alte
the PM Peak, the northbound 1-680
improvement that connects to the eastb
lane provided in the Base Case makes |
motorists to stay on the freeways an
volumes on the freeways while diver
streets is reduced.

Provide a difference
The PAC asked that a difference plot plot comparing 2001
calibrated volumes
with 2030 forecast

volumes.
Bottleneck and queue diagram
Case and Alter

on the free \ were reduced to 15
glass was used to

ants to pass is

affic speeds are
until it reaches the
n allowed to run free. The queues
d back from the bottleneck to a
e greater than 30 mph.

e two bottlenecks on eastbound
k Period. The first is at the Santa Rita
xit ramp; traffic queues extend to the
-580/1-680 Interchange. The second

sabel Avenue; traffic queues extend west to
Boulevard Interchange.

northbou
the Airway

In Alternatives 1 and 6, the improvements would eliminate
the bottleneck at Isabel Avenue. The bottleneck at Santa
Rita Road would remain. In Alternative 1, the queue would
be nearly identical to that in the Base Case. Under
Alternative 6, there is slightly more queuing for the HOV at
this location because of the added northbound 1-680 HOV

triangle pac mtg min 03-24-06-draft.doc
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delivers more HOV traffic with the improvements.

The PAC requested that the bottleneck and queue
information be added to the plan view diagrams
showing the alternatives.

Quantitative MOE Results

The quantitative MOEs will account for 70 percent of th
overall rating of the alternative. The prelimi
quantitative MOEs for the Base Case and Alternati
and 6 were summarized in tabular form for bot
and PM Peak Periods. The PAC requested
MOE be reported by jurisdiction for bot
peak periods, that volumes be present
percentages, and that text accom
explain the result. They also requ
increase and decrease be used in
plus and minus signs or up and
describe the variation compared to the

Show bottleneck and
ueue information on
alternative diagrams.

nsultant team to

explanatory text to
accompany the MOE.
The words increase
and decrease be used
in the MOE table to
describe how the
Alternative varies
compared to the Base

al/chart form is | Case.

shown to extend | present MOEs in chart
form with decreases
extending below 0%
and increases
extending above 0%.

identified by the PAC, is the
regional facilities and on local
be reported b
overall evalug

Travel time savings to
be reported as a
cumulative amount.

Provide additional

DEs will account for 30 percent of the | Selectlink type
e alternative and are compared against | information along

. The four qualitative MOEs adopted by the | Dublin Boulevard and
PAC are: Tassajara Road.

e Location of Bottlenecks

e Project Readiness

e Compatibility with other Planned Improvements
e Connectivity and Access

Preliminary Order of Magnitude Cost Estimates

triangle pac mtg min 03-24-06-draft.doc
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The preliminary order of magnitude cost estimates were
made at a gross level and are provided as a way to
compare alternatives, and are not the true estimated cost
of the alternative. The costs were derived from readily
available data. More detailed cost estimating will not be
done as part of this project. The PAC requested that
capital and support costs be included and that costs
be available by component if a hybrid alternative is
be developed. It was noted that the cost informati
available by component.

Preliminary Comparison of Benefits and Cost

At the November 2005 PAC meeting, the
that benefit to cost calculations be mad
factors could be considered.

illustration, travel time cost savin
estimated project costs using annu
The cost savings in the comparison use
components in the alternative package. e PAC
requested that the be '
modified to eliminate the
It was agreed that the bene
compare the hours saved

Order of magnitude
cost estimates should
lude capital and

alternative.

Revised benefit to cost
comparison to
compare hours saved
to the annualized
capital cost.

sing & Implementation Plan Strategy —
eting.
—June PAC Meeting
port — July 2006.

This schedule was noted as being aggressive and
assumed that there would be no added glitches in the
model work. Some of the above noted milestones may
need to be adjusted if a hybrid alternative is considered.

10 Other Business
There was no other business.
11 Adjournment / Next Meeting

triangle pac mtg min 03-24-06-draft.doc
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The next PAC meeting was scheduled for May 11, 2006.
(Note: Subsequent to the meeting, the meeting was
cancelled and rescheduled for June 9, 2006.)

The meeting was adjourned.

triangle pac mtg min 03-24-06-draft.doc
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Agenda Item 5 — Study Results

Quantitative Analysis
e Memorandum
¢ Bottleneck & Queue Diagrams
= |-580 Westbound AM Peak Period
= ]-680 Southbound AM Peak period
= |-580 Eastbound PM Peak Period
¢ Difference Plots (Each Alternative Compared to Base Case - AM & PM Peak Periods)
e Difference Plots (2001 Volumes Compared to 2030 Forecast — AM & PM Peak Periods)

Qualitative Analysis
e Memorandum
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120 Howard Street, Suite 850 * San Francisco, California 94105 « (415) 227-6600 * Fax: (415) 546-1602 « www.parsons.com

Memorandum

TO: Tri-Valley Triangle Study Policy Advisory Committee
FROM: Parsons

DATE: June 1, 2006

SUBJECT: Tri-Valley Triangle Study — Summary of Model Results for Alternatives Future Base, 1,
2A, 2Bawm, 3,4, 5,and 6

Executive Summary

This memo presents the travel demand (TransCAD) and traffic simulation (CORSIM) model results
for Alternatives Future Base, 1, 2A, 2Baw, 3, 4, 5, and 6. These alternatives are defined by the
Alternative Description and Operations Summary graphics in the PAC package, which also depict the
traffic operations results. This Executive Summary gives the highlights of the results. The remaining
sections add more detail. Tables 1 and 2 summarize the measures of effectiveness (MOEs) for the
alternatives compared with the Future Base Alternative. These data will be presented in graphical
form to the Policy Advisory Committee (PAC) on June 9, 2006.

Operations Results

Operations analysis with CORSIM yields the following results for Alternatives 1, 2A, 2Bay, 3, 4, 5, and
6 compared with the Future Base Alternative:

o Alternatives 1 and 5 improve [-580 freeway operations by shifting traffic to Route 84. The length of
a southbound auxiliary lane on 1-680 to merge Route 84 traffic is an important issue for
performance and cost.

o Alternatives 2A and 2B improve operations on 1-580 with a westbound HOV lane and a direct
connection to 1-680 southbound, but I-680 queuing becomes much worse.

o Alternative 3 improves the results of Alternatives 2A and 2B with a southbound 1-680 HOV lane,
although Route 84 at [-680 remains a serious bottleneck.

Alternative 4 improves speeds up the Altamont Grade in the PM peak.

o Alternative 6 improves I-580 operations eastbound in the PM peak with an additional mixed flow

lane.

Measures of Effectiveness

e Overall, the local jurisdictions have a 2% to 3% decrease in VMT from Alternatives 1, 2A. 3, 5,
and 6, but it is very unevenly distributed.

e State route VMT changes from about -3% to +4% over all alternatives corresponding to capacity
changes or changes in out-of-direction travel. These changes are relatively small.

o XX mileage (regional traffic on local facilities) is reduced by 2% to 11%—more with Alternatives 3,
5, and 6 than Alternative 1 by virtue of high reduction in VMT through Livermore.

PARSONS Page 1
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e Generally Alternatives 2A, 3, 5, and 6 achieve better results for the other measures of
effectiveness than does Alternative 1. The measures are VHD, PHT, average travel time, average
speed, and length of queues.

e Alternatives 1, 4, and 5 have similar costs per hour saved, ranging from $4 to $6 of annualized
capital cost per hour of motorist time saved. Alternatives 2A, 3, and 6 have a cost per hour saved
of $10 to $12/hour.

Overall Assessment

o The Route 84 alternatives, Alternatives 1 and 5, emerge as very strong contenders on the basis
of performance and cost. Alternative 4 is also very cost effective.

e Alternatives 3 and 6 deliver comparable regional benefits but at a higher cost, while Alternatives
2A and 2B achieve somewhat less at relatively high cost.

Summary of CORSIM Analysis of Alternatives Compared with the Future Base Alternative
Alternative 1

o Alternative 1 improves operations in the AM westbound direction east of Isabel. This is a shifting
of the 1-580 bottleneck toward Santa Rita instead of its location at Isabel Avenue in the Future
Base.

¢ The eastbound PM secondary bottleneck on [-580 at Isabel is absent compared with the Future
Base because the mainline mixed-flow volumes are about 300 vph less.

e There is no operational problem in the eastbound AM direction on [-580.

e On I-680, there are no operational problems northbound; the northbound off-ramp volumes onto
Route 84 are higher than in the Future Base. In the southbound direction, the mainline queue
extends from Route 84 to Sunol because of the merge and high ramp metering rate (1,800 vph).

Alternative 2A

o Alternative 2A, the right-side direct connector between |-580 westbound and 1-680 southbound,
would have operations similar to the Future Base Alternative for all conditions except the
westbound AM condition on 1-580 and the southbound AM condition on 1-680.

e For the westbound I-580 in the AM peak, the queue west of Isabel and the slowdown at El Charro
experienced in the Future Base would disappear. Speeds would be 50 to 61 mph except for short
sections approaching three interchanges (Isabel, Santa Rita, and 1-680), where the speeds would
drop to between 39 and 44 mph. The speed drop to 39 mph approaching the [-680/1-580
interchange would be the result of HOVs weaving over to the right side direct ramp to southbound
1-680.

e On I-680 southbound in the AM peak, 1-680 would operate well through the system interchange
except for a queue north of the interchange similar to that in the Future Base Alternative. Moving
most of the I-580 westbound to 1-680 southbound movement to the direct connector would
improve operations within the system interchange compared with the Future Base Alternative and
would increase the ability of the interchange to serve the 1-580 eastbound to 1-680 southbound
movement.

e The southbound queue at Route 84 would increase substantially due to the additional traffic on I-
680 and would extend back to Stoneridge Drive. While increased traffic from the direct connector
is the driving factor in the queuing compared with the Future Base Alternative, other important
factors carried over from the Future Base Alternative include high future demand at the
unmetered on-ramps through Pleasanton, a metering rate of 1,400 vph at the Route 84
southbound on-ramp, and no additional improvement to [-680.

PARSONS Page 2
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Alternative 2Bau

Alternative 2B, the center direct connector between [-580 westbound and [-680 southbound,
would have operations similar to the Future Base Alternative for all conditions except the
westbound AM condition on 1-580 and the southbound AM condition on 1-680.

For the westbound [-580 in the AM peak, the queue west of Isabel and the slowdown at El Charro
experienced in the Future Base would disappear. Speeds would be 50 to 61 mph except for short
sections approaching the Isabel interchange and within the ElI Charro interchange, where the
speeds would drop to 43 mph. In addition, there would be a slowdown to 25 to 43 mph around the
Hopyard interchange because of westbound through HOVs weaving out the HOV lane
approaching the 1-680/1-580 interchange to avoid being trapped in the lane going onto the direct
ramp to southbound 1-680.

On 1-680 southbound in the AM peak, 1-680 would operate well through the system interchange
except for a queue north of the interchange similar to that in the Future Base Alternative. Moving
most of the I-580 westbound to [-680 southbound movement to the direct connector would
improve operations within the system interchange compared with the Future Base Alternative and
would increase the ability of the interchange to serve the 1-580 eastbound to 1-680 southbound
movement.

Similar to Alternative 2A, the southbound queue at Route 84 would increase substantially due to
the additional traffic on I-680 and would extend farther back into the Stoneridge interchange than
with Alternative 2A. The factors influencing the queue are the same as those described for
Alternative 2A.

Alternative 3

Alternative 3 would have operations similar to the Future Base Alternative for all conditions except
the westbound AM condition on 1-580 and the southbound AM condition on 1-680.

For the westbound [-580 in the AM peak, the queue west of Isabel and the slowdown at El Charro
experienced in the Future Base would disappear. Speeds would be 50 to 61 mph except for short
sections approaching the Isabel interchange and through the El Charro interchange, where the
speeds would drop to 37 to 43 mph. As in Alternative 2B, there would be a slowdown around the
Hopyard interchange because of westbound through HOVs weaving out the HOV lane
approaching the 1-680/1-580 interchange to avoid being trapped in the lane going onto the direct
ramp to southbound I-680. In this case, the speeds would be somewhat lower at 17 to 37 mph.

On 1-680 southbound in the AM peak, 1-680 would operate well through the system interchange
except for a queue north of the interchange similar to that in the Future Base Alternative. Moving
most of the I-580 westbound to [-680 southbound movement to the direct connector would
improve operations within the system interchange compared with the Future Base Alternative and
would increase the ability of the interchange to serve the 1-580 eastbound to 1-680 southbound
movement.

Similar to Alternatives 2A and 2B, the southbound queue at Route 84 would increase due to the
additional traffic on 1-680 but would not extend back as far, reaching the Bernal interchange. The
factors influencing the queue are the similar to those described for Alternative 2A except that |-
680 has additional capacity from the southbound HOV lane.
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Alternative 4

Alternative 4 has similar operations to the Future Base for all conditions except for the eastbound
PM condition on 1-580.

For eastbound 1-580 in the PM peak, Alternative 4 has improved operations east of Vasco Road
compared with the Future Base, with no slow down eastbound on the Altamont Pass.

There are similar AM slowdowns between El Charro and Santa Rita westbound under both the
Future Base Alternative and Alternative 4. See the first bullet under Alternative 6 for additional
information.

Alternative 5

Alternative 5 improves operations in the AM westbound direction east of Isabel. This is a shifting
of the 1-580 bottleneck toward Santa Rita instead of its location at Isabel Avenue in the Future
Base.

The eastbound PM secondary bottleneck on 1-580 at Isabel is absent compared with the Future
Base because of added eastbound capacity between Isabel and Vasco.

There is no operational problem in the eastbound AM direction on [-580.

On [-680, there are no operational problems northbound; the northbound off-ramp volumes onto
Route 84 are higher than in the Future Base. In the southbound direction, the mainline queue
extends from Route 84 to Sunol because of the merge and high ramp metering rate (1,800 vph).

Alternative 6

Alternative 6 has similar operations to the Future Base in the AM westbound and eastbound
directions on |-580. Refinement of the AM travel demand for the Future Base Alternative resulted
in similar slowdowns between EI Charro and Santa Rita westbound under both the Future Base
Alternative and Alternative 6. This congestion is the result of slightly higher westbound traffic
volumes (less than 2% or 200 vph) than previously simulated for the Future Base Alternative
combined with near capacity and unstable westbound AM conditions with high percentages of
trucks under all of the alternatives.

In the PM, 1-580 is able to serve more HOV and mixed flow volumes, but congestion is higher
between 1-680 and Santa Rita because of the weaving and higher volumes. The eastbound PM
secondary bottleneck at Isabel is absent compared with the Future Base because of additional
capacity.

On 1-680 northbound in the PM, more HOV volumes are being served because of the extended
HOV lane. The off-ramp volumes to Route 84 are similar to the Future Base because of the single
lane off-ramp.

There is no substantial difference in [-680 AM conditions compared with the Future Base.

Additional Information

See the queuing files included in current 5-18-06 TAC packet and the 5-3-06 and other previous
TAC packets for summary detail on lane geometry, traffic queuing, speed, and volumes. There is
no queuing diagram for northbound [-680 because there are no operational problems. Item 3.f.i in
the 5-3-06 TAC packet gave speed and LOS data for all CORSIM freeway results to illustrate the
operations for sections for which no queuing diagram was considered useful. Similar files for
Alternatives 2A, 2B, and 3 will be provided by the time of the 5-18-06 TAC meeting.

The 4-4-06 TAC packet gave the PM difference plots for Alternatives 1 and 6 compared with the
Future Base Alternative. Difference plots for Alternatives 4 and 5 were included in the 5-3-06 TAC
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packet, while those for Alternatives 2A, 2B, and 3 are included in the current 5-18-06 TAC packet.
These are from the travel demand model after CORSIM results are included.

e The AM difference plots in the 4-4-06 TAC packet had been revised per a preliminary estimate of
the westbound |-580 AM operations. There were several features of the plots that required
explanation and were the subject of questions in the 3-13-06 TAC meeting. These are addressed
by the following bullets (repeated from the 4-4-06 memorandum):

O

The plots already suppress any bandwidths for differences of less than 100 vehicles
per hour. This occasionally leads to diversions that appear discontinuous, but the
differences shown are not “noise” but valid shifts in demand. The numbers for all
differences, however, are printed by direction next to each arterial and freeway, so the
diversions can be tracked more closely if the plots are blown up to allow the numbers
to be read.
On the freeways, the differences for the HOV lanes are plotted on the outside of the
freeway because there is no room to show them in the middle. The HOV differences
can appear to be for a parallel frontage road if the plots are not read carefully. There
was a question about this for the Alternative 1 PM peak between El Charro and Airway
eastbound, where there is no parallel through frontage road. The Cube plot files are
attached for those who would like a closer look.
In Alternative 1 AM eastbound conditions on [-580, there are diversions to Dublin
Boulevard compared with the Future Base because of the queue moving west under
Alternative 1. There is a slowdown or secondary bottleneck between El Charro and
Santa Rita under both the Future Base Alternative and Alternatives 4 and 6, as
explained under Alternative 6 in the first section of this memo. With this slowdown
appearing in both cases, the AM Alternative 6 difference plot (as well as the new
Alternative 4 AM plot) now has no diversion to Dublin Boulevard compared with the
Future Base. Also the westbound diversions to Dublin Boulevard under Alternative 1
are somewhat less than previously shown as a result of a more congested Future
Base.
Under both Alternative 1 and 6 difference plots for the PM peak hour, there are
diversions shown from Central Parkway with the added Route 84 or I-580 freeway
eastbound capacity. While it would appear that diversion should come only from Dublin
Boulevard because it is the primary parallel arterial to 1-580, the plots show valid
trends. This is because the demand for Dublin Boulevard is over capacity to the point
that while there would be traffic shifting from Dublin Boulevard to the freeway with the
added capacity eastbound, there is no net relief because of the overflow to Central
Parkway that returns to Dublin Boulevard.
On the difference plots for the Alternative 1 AM and both the Alternative 4 and 6 PM
peak hours, there are differences shown on Altamont Pass Road and Carroll Road that
are parallel to 1-580 between North Flynn Road and Greenville Road. Carroll Road is
the right side of the inverted “Y” formed just north of 1-580 between North Flynn and
Greenville Roads, while Altamont Pass Road forms the stem and left side of the “Y.”
* |In the Alternative 1 AM case, there is a decrease in westbound traffic
bypassing the freeway from North Flynn Road to Greenville Road via Carroll
Road and Altamont Pass Road due to less congestion on |-580 westbound with
the queuing moving west of Isabel. At the same time, there is an increase in
traffic from Altamont Pass Road accessing 1-580 at North Flynn Road via
eastbound Carroll Road because of better conditions on westbound 1-580.
= |n the Alternative 4 and 6 PM cases, there is a decrease in eastbound traffic on
the left leg of Altamont Pass Road. This traffic appears as an increase on
eastbound 1-580 and westbound Carroll Road. In all of these cases, there is
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more traffic using 1-580 instead of diverting to Altamont Pass Road to/from
Greenville Road as a reliever route.

e There were several questions on the difference plots in presented in the 4-11-06 TAC meeting, as
follows, with the answers in jtalics. Missing answers were provided at the 5-3-06 TAC meeting as
follows:

o Why no diversion to the County roads parallel 1-680 near Route 84 in Alt 1 as expected
and yet as appears on Alternative 5? We think there was a speed difference in an
earlier run of Alternative 1 AM that caused this; this plot was rerun with the most
current data, which fixed the problem.

o Why on AM Alternative 6 is there some increase in diversion to Stoneridge? Is it
because of the system metering interchange, congestion/lane drop on 1-580 close to
the system interchange, or both? /-680 NB slows down to 11-14 mph between the
Stoneridge off-ramp and I-5680. The diversion to Stoneridge are NB [-680 SOV vehicles
avoiding that queue.

o Why is there an increase in diversion in east Livermore under Alternative 5 PM? This
is just traffic shifting around with a net decrease on Livermore streets parallel the
freeway. That is, Los Positas Road shows an increase of over 100 vph but Patterson
Pass Road shows a much larger decrease.

o Alternative 4 AM shows no difference from the base. CORSIM shows some slight
differences, mainly more congestion on |-580 in the slow down area around El Charro
WB. Is this not enough to trigger any diversion? The westbound diversion in
Alternative 4 AM was eliminated in the difference plot as part of Kym’s reasonableness
check since there were no project changes westbound with the eastbound ftruck
climbing lane. We could rerun this plot strictly following the CORSIM results if
necessary.

Alternative 4 Lane Drop at North Flynn

e We have completed analysis of Alternative 4 (adding truck climbing lane from truck scale and
dropping after Flynn off-ramp). By adding a truck climbing lane, the average speeds between
Greenville Road | to Flynn Road were increased from 35 mph to 50 mph. When we drop a lane
after Flynn Road off-ramp (5 mix-flow lanes becomes 4-mix flow lanes), the first 2,500 feet
segment speed drops from 50 mph to 40 mph then it goes back to 60 mph. The next interchange
(Grant Line) is about 4 miles from Flynn Road.

e In conclusion, truck climbing lane improves traffic flow from Greenville to Flynn and the lane drop
Flynn does not affect traffic flow. This assumption is based constrained conditions from
bottlenecks at the Santa Rita and Isabel interchanges.

Summary of Measures of Effectiveness —Table 1 and Table 2

VMT Summary

e Dublin shows increased VMT in the AM under Alternative 1 because of the traffic diverting from
the westbound freeway to Dublin Boulevard. This is a result of the westbound bottleneck shifting
westward from Isabel toward Santa Rita under Alternative 1. Trucks are a major factor in causing
this westbound AM bottleneck. Over half of the AM VTM increase is due to additional regional
traffic on Dublin streets (Table 2). Over both peak hours, there is a small net decrease in VMT for
Dublin under Alternative 1; Alternative 5 results are similar while Alternative 4 shows an even
smaller VMT decrease and Alternative 6 shows a slightly larger VMT decrease. Alternatives 2A,
2B, and 3 show the largest VMT decrease in Dublin as a result of improved westbound 1-580
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operations in the AM peak.

e Alameda County has slightly negative VMT (good) with Alternatives 1, 3, and 5; a slightly larger
decrease with Alternative 6; a slight increase with Alternative 4; and about 1% increases with
Alternatives 2A and 2B. The Alternative 4 increase is the result of increased regional traffic on
County roads (Table 2). All alternatives have slightly positive VMT effects, i.e., reductions, on the
other local jurisdictions.

e Livermore benefits most from Alternative 6 with a 5.2% reduction in VMT, but Alternative 5 gives
almost as much reduction (4.8%), and Alternatives 2A, 2B, and 3 give reductions in the 3% range.
Livermore would have a 2.0% reduction in VMT from Alternative 1 and less than 1% with
Alternative 4.

e Pleasanton would have a 3.2% reduction in VMT from Alternative 1 and about the same under
Alternative 5. Alternatives 3 and 6 would give Pleasanton a VMT reduction of about 2%, while the
Pleasanton reduction under Alternatives 2A, 2B, and 4 would be much smaller.

e Overall, the local jurisdictions have a 2% to 3% decrease in VMT from Alternatives 1, 2A. 3, 5,
and 6, but it is very unevenly distributed as noted above. Alternative 4 would reduce VMT for local
jurisdictions by about 0.3%. Alternative 2B is not complete (PM case needs discussion), but the
AM results are similar to Alternative 2A, so the overall reductions will probably be in the 2% to 3%
range.

e State route VMT changes from about -3% to +4% over all alternatives corresponding to capacity
changes or changes in out-of-direction travel. These changes are relatively small and are highest
for Alternatives 3 (3.1%) and 6 (3.9%), the only alternatives for which total VMT is increased. The
changes in the AM and PM peaks are quite different, with one peak period being affected much
more than the other. Alternatives 2A, 2B, 3, and 4 have their predominant effect in the AM peak
while Alternatives 1, 5, and 6 primarily change VMT in the PM peak.

o State route VMT drops slightly for Alternative 1 and increases for Alternative 5, leading to an
overall decrease in VMT of less than 1%. This decrease is the consequence of less diversion and
less out of direction travel under Alternatives 1 and 5 compared the Future Base Alternative.

e XX mileage (cut through VMT) is down about 2% to 11%—more with Alternatives 3, 5, and 6 than
Alternative 1 by virtue of high reduction in VMT through Livermore. Alternative 4 would reduce XX
mileage less than 2%, while Alternatives 2A and 2B would achieve reductions of about 4%
(Alternative 2B does not yet reflect any results for the PM peak).

e See Table 2 for a distribution of XX mileage by jurisdiction.
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Table 1. Comparison of MOEs between Future Base Case and Alternative Conditions
Person Hours|  Average Length af
Vehicle Miles of Travel (VMT) by Jurisdiction oetny vy | o Travel | Travel Time [ AvAOS | Gueues
(PHT) thr) (mi)
XX on Non-
Alternative Peak our State Routos
period {regional traffic
Alameda II'IUI”H’ on the
Counly Dublin Livermore | Pleasanton | CC County | Stabe Roules | Total vMT Incal sysiem) Total Total Total Total Fromwy
AM 70,883 64,835 | 119,533 | 97,791 2,785 353,261 | 709,088 38,632 9,980 28,830 26,203 27.1 5.43
PM 84,650 76,828 136,593 106,150 4,067 329,585 737873 54,056 13.766 34,940 M.652 23.3 4.46
Future Base Case
AM-PM Bazg
Cose ot | 155,533 | 141,664 | 256126 | 203,842 6,852 682,846 | 1,446,861 92,688 23,747 63,770 57,855 25.2 10.88
Alt. 1 AM 164 615 2,436 4,147 3 2 5,802 1.935 625 875 588 0.8 211
Widen SR 84 from 1-680
t;g’;:f;aon Pass; modify PM -681 -1.533 -2.642 -2.585 3 4,627 -2.811 -3.294 -1.948 -2,408 -2.619 2.0 -1.21
1-680; add |-580 WB % Change
HOV lane from awipinsll IS -0.6% -2.0% -3.3% 0.1% 07% -0.6% -5.8% -5.6% 2.4% 3.5% 24% | B.3%
Greenville to Isabel. ANPI
W+ P
AM 1,950 3,573 8,361 518 [ 5,370 -5,126 3,335 1852 1,554 1921 19 0.37
Alt. 2a
Add I-580 WB HOV lane
e PM 300 27 107 1,556 3 1915 3,853 408 576 507 509 03 -0.30
connector
{1 MF/1 HOV) to I-680
SB HOV on right side. | % Change
Ui IR KT -2.5% -3.3% 1.0% 0.1% 0.5% 08% -4.0% 02% | -32% 4.4 45% | 0.6%
AM+PM)
Alt. 2b AM 1,570 -3.502 -8.580 -141 4 1.650 9,009 -3.650 -1.475 -1,190 -1.605 1.4 1.80
(Add I-580 WB HOV lane
to two lane direct
|connector PM NIA NIA NIA NIA NIA NIA NiA NIA NIA NIA NIA NIA NiA
(1 ME/1 HOV) to 1-680
5B HOV median to W 0
g % Change
? (AMPH NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA
Baza Case 1, . I I} I i
AM+PM)
Alt. 3
AM -G84 -2.534 -8.211 -2.450 a7 18,972 3.9 -7.692 -2.620 -1.774 -2.580 N -0.82
(Add I-580 WB HOV lane
to two lane direct
|connector
(1 MF/1 HOV) to 1-680 FM 123 294 203 2,287 0 2,145 174 145 789 411 773 06 -0.82
SB HOV median to
median 4% Change
and 1-680 SB HOV from | (apipi s . . o ; . . » » . ) . .
Alcoeta to SRE4. fase Case | -0-6% 1.6% 3.7% 2.3% 0.5% 3.1% 0.3% 8.1% -14.4% 3.4% 5.8% 7% | -15.0%
AM+FM)
AM 30 0 90 8 0 13.501 13,627 25 210 338 317 02 0.43
Alt. 4
Add 1-580 EB truck PM 487 68 1,807 A7 7 -6,838 8,920 -1.445 -353 552 -487 01 0.04
climbing lane from =
% Change
truck scale to N. Flynn. | apeepiy
ﬁas-u Case 0.3% 0.0% 0.7% -0.3% 0.1% -3.0% -1.8% -1.6% -2.4% -1.4% -1.4% -0.2% 4.3%
AM+PM)
Alt. 5
Widen SR 84 from 1-680 AN 78 269 3813 4,264 7 1,081 6,798 2 666 258 26 324 0.1 0.54
to Pigeon Pass; modify
SRB4A/
1-680; add 1-580 WB PM 811 972 8579 2515 5 16,856 3,984 8,007 3,666 3,538 3.798 33 -0.82
HOV lane from
|Greenville to Isabel;
add 1-580 EB mixed
flow lane from Isabel to 0.6% 0.5% 4.8% 3.3% 0.2% 26% 0.2% 9.4% 16.5% 5.5% 7.1% B.7% -2.6%
Vasco.
iva AN 1211 267 1,523 1,540 2 1,429 5,973 1.656 564 261 489 0.3 -1.03
Add I-680 NB HOV lane
and "close the gap"; PM 1476 | -1399 | -11.868 | -2183 ] 28,483 | 11,549 8,378 -3253 | -2788 | -3.205 30 -0.65
add mixed flow lane
from Tassajara to
Vasco. 1.7% -1.2% -5.2% -1.8% -0.2% 4,0% 0.4% -10.8% -16.1% -4.8% -5.4% B.6% -15.5%
Footnotes:
1) " negative mwans a reduction as compared Lo the fulure base case, and the number represents the unit of change.
2] positive means an iNCrease as CO'“P!M 1o the future base case, and the number represents the unit of cmnuo.
3) Trip table is held constant for these runs, although the number of vehicles served in CORSIM varies by alternative.
4] Average travel Ume is defined as vehicle hours traveled from the combined CORSIM and travel demand moddels Tor the Lotal metwork,
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Table 2. Summary of Regional Traffic (XX) Differences by Jurisdiction

Regional Traffic - Vehicle Miles of Travel (XX VMT) by Jurisdiction

XX on Non-
Alternative Peak .h SH: State Routes
period {regional traffic
Alamoda traveling on the
County Dublin Livermore Ploasanton | CC Counly | Stale Routss | Total VMT lecal system)
AM 15,445 6,716 8,080 7,254 1,136 267,587 306,219 38,632
FM 19,889 8,366 17,775 6,398 1,628 299,111 353,167 54,056
Future Base Case
AM-PM Base
Case total 35,335 15,083 25,855 13,652 2,764 566,698 659,386 92,688
Alt. 1 AM 56 285 -144 -2,136 4 1,267 -678 -1.935
(Widen SR 84 from 1-680 to
Pigeon Pass; modify SR84/ P -255 -1.296 -870 -778 1 2,723 -571 -3.204
1-680; add 1-580 W'B HoV % Change
lane from Greenville to (AMEPM » . » . . . . _
Isabel. Base Case -0.6% -B.7% -4.3% -21.3% 0.2% 0.7% -0.2% -5.6%
AMPM)
AM 1.565 -819 =3.440 641 10 4,002 667 -3.335
Alt. 2a
Add I-580 WB HOV lane to
two lane direct connector PM -315 84 259 -433 -2 580 182 -408
(1 MF1 HOV) to |-680 SB
HOV on right side. % Change
vt V-1 49% 2.3% 7.9% 0.3% 0.8% 0.1% 4.0%
AMEPM)
AM 1,272 -804 -3,708 -419 10 4,504 855 3,850
Alt. 2b
Add I-580 WB HOV lane to
two lane direct connector PM* NIA NIA NIA NIA NiA NIA NIA NiA
(1 MF/1 HOV) to |-680 SB
HOV median to median. % Change
é"::’:g:: 36% 53% 14.3% -3.1% 0.4% 0.8% 0.1% 3.9%
AMEPM)
Alt 3 AM -635 -853 -4,579 -1,662 as 20,242 12,550 7,692
(Add I-580 WE HOV lane to
two lane direct connector
{1 MF/1 HOV) to |-680 SB PM 2 132 778 -788 -2 6,076 B,221 145
HOV median to median
and |-680 SE HOV from % Changs
(Alcosta to SR84. (AM+EM |
G . -1.7% -4 8% “14.7% -17.8% 1.3% 4.6% 2.8% -8.1%
Base Case
AM+PM)
AM -8 0 =18 -4 0 28 3 -25
Alt. 4
Add 1-580 EB truck climbing FM 445 -186 -1,371 -330 -4 1,614 170 -1,445
lane from truck scale to N. % Change
Fiynn. AP 1
éas! Case 1.2% -1.2% 5.4% -2.4% -0.2% 0.3% 0.0% -1.6%
AN+PM)
Al 5 AM -108 290 -849 -2,007 7 1,830 -837 -2,666
(Widen SR 84 from 1-680 to
Pigeon Pass; modify SRE4 -
1-680; add 1-580 WB HOV PM -318 -205 -3.695 -1.703 3 5023 -984 -6,007
lane from Greenville to
Isabel; add |-580 EB mixed % Change
flow lane from Isabel to [AM+EM | i i i s o o i =
Vasco. Bage Case -1.2% 0.0% -17.6% -27.2% 0.4% 1.2% -0.3% -9.4%
AM+PM)
AM -874 63 77 -538 -3 3,576 1,920 1,656
Alt6
Add 1-680 NB HOV lane and P -862 -541 5,874 -1,108 3 15,018 6,837 -8,379
"close the gap"; add mixed
flow lane from Tassajarato | * Change
Vasco. s | 4% -4.0% 234% | -120% 0.0% 33% 1.3% 10.8%
ANPM)

Foonotes:

1) " negative means a reduction as compared to the future base case, and the number represents the unit of change.
2) “+* pasitive means an increase as compared to the fulure base case, and the number ropresents the unit of change.
3) Trip table is held constant for these runs, although the number of vehickes served in CORSIM varies by alternative.

4] Altarnative 2B PM results are prier to CORSIM feedback and hence preliminary.
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Other MOE Summary

Generally Alternatives 2A, 3, 5, and 6 achieve better results for the other measures of
effectiveness than does Alternative 1. Alternatives 1, 2A, 3, 5, and 6 achieve better overall results
than Alternative 4, although Alternative 4 has less increase in queuing than Alternative 1. The
measures are VHD, PHT, average travel time, average speed, and length of queues.

Alternative 2B is incomplete, with discussion needed with the TAC on the level of effort that is
reasonable for Alternative 2Bpy, which should have relatively little impact but shows random
variations in results (noise).

Only Alternatives 3, 5, and 6 achieve a net daily reduction in queue lengths. Alternatives 1, 2A,
2B, and 4 have increases, largely because of the increased AM queuing, but when the qualitative
assessment of queues on Route 84 is added for Alternatives 1 and 5, they also achieve a net
reduction in queues.

As per the PAC recommendation on 3-24-06, average travel time is shown as total vehicle travel
time. This is computed from both CORSIM and the travel demand model for the total network to
give total hours saved.

Benefit-Cost / Cost-Effectiveness Measures

Per direction of the TAC on 4-11-06, the following tabulation gives estimated cost-effectiveness ratios
for the alternatives analyzed so far. It is based on the 2030 measures of effectiveness, the average
capital cost estimates, and annualization of costs over 20 years. Ranking the alternatives by cost per
hour saved gives the same ranking as by benefit-cost ratio but without having to estimate a value of
time for motorists. Alternatives 1, 4, and 5 have similar costs per hour saved, although Alternative 5 is
the best and Alternative 1 is the worst of these three alternatives. Alternatives 2A, 3, and 6 have a
cost per hour saved of more than twice that of the Alternatives 1, 4, and 5. The high costs per hour
results are largely the result of costs that are much higher than the other alternatives.

Table 3: Cost-Effectiveness of Alternatives
Time Savings (hrs) Capital Cost (Millions) Cost/Hour
Alternative | Daily | Annual (M)* | Total Annualized Saved
1 2,031 24 $145 $13.7 $5.76
2A 2,531 3.0 $325 $30.7 $10.36
2B** N/A N/A $360 $34.0 N/A
3 3,353 3.9 $490 $46.3 $11.79
4 804 0.9 $45 $4.2 $4.52
5 4,122 4.8 $200 $18.9 $3.91
6 3,695 4.3 $465 $43.9 $10.15
*Conversion factor from hourly to annual = 1,170 = daily * 4.5 peak directional hours
per day * 5 days per week * 52 weeks per year.
** 2B results are currently incomplete but will be similar to 2A.
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TRIANGLE TRAFFIC STUDY

1-580 Westbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - PM Peak

N BASELINE ALTERNATIVE
. N Livermore : " " "
Vasco Road First Street Avenue Isabel Avenue Airway Boulevard El Charro Road Santa Rita Road Hacienda Drive Hopyard Road 1-680
— ~ T et T T = < < T < =
NB sB NB sB NB sB NB sB NB sB NB sB NB sB NB sB 1680 NB sB

OFF ON ON ON ON OFF ON OFF ON ON OFF ON ON ON ON OFF ON ON ON ON OFF ON ON OFF ON ON
ML+HOV+AUX 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+1 4+0+0 4+0+1 4+0+0 4+0+1 4+0+1 4+0+0 4+0+1 4+0+1 3+0+0 4+0+0 4+0+1
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES NO NO
G,’g;::vm_] 9,058 1,440 11 7,483 1,498 7 8234 654 659 116 9431 754 10,185 2336 7,849 644 8493 622 802 8313 662 649 8605 718 9323 620 9943 1509 8434 604 9,038 613 8190 587 8777 606 9,383 1170 8213 411 8624 649 9273 3602 5671 555 6226 1456 7,682
;g[ﬁ';é:““” 7,705 1,203 6 5,641 1,190 596 600 600 73 7,383 601 1747 6246 633 6867 621 622 6888 600 600 6704 603 7,260 600 7,843 1185 6647 600 7,246 602 6653 587 7,230 599 7,826 931 6872 411 7277 599 7875 3013 4867 554 5435 1446 6,920
QY"' Speed. (MPH) - 21 12 20 58 55 59 2 28 27 55 60 59 60 59 58 57 48 58 60 61

ix-Flow

BOTTLENECK
QUEUES &
CONGESTION

5 Auxiliary Lane-1

6 Auxiliary Lane-2

7 Auxiliary Lane-3

LEGEND
Bottleneck

E Queue
E Slow Moving Traffic

XXXX  Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



1-580 WESTBOUND

N

Mainline Volumes, Lane

1-580 Westbound
and Queue Locati
Year 2030 - AM Peak

ALTERNATIVE 1

. " N Livermore . " : :
Greenville Road Vasco Road First Street Avenue Isabel Avenue Airway Boulevard El Charro Road Santa Rita Road Hacienda Drive Hopyard Road 1-680
@ Ramp Meter T~ T~ < el BN < T~ & N < P L < < < —
NB sB NB sB NB sB NB sB NB sB NB sB NB sB NB sB 1-680 NB sB
OFF oN OFF oN oN OFF oN oN OFF oN OFF oN oN OFF oN oN OFF oN oN OFF oN oN OFF oN oN OFF oN oN OFF oN oN
ML+HOV+AUX 44040 44140 4141 4+140 44140 44141 44140 44140 44140 4+140 44140 44140 44040 44041 44040 44040 44041 44040 44040 44041 44040 44041 44041 44040 44041 44041 44040 44041 44041 34040 44040 44041
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES NO NO
:):;:::ani 9,204 1.440 7,854 689 8,543 848 7,695 1,550 9,245 621 8,624 667 9,291 670 9,91 120 9,841 756 10597 2650 7,947 613 8560 637 9,197 826 8371 662 9,033 651 9,684 1,009 8585 642 9,227 620 9856 1501 8,265 604 8869 618 9487 1474 8013 587 8600 609 9,209 1190 8019 443 8462 650 9,112 3420 5683 571 6254 1461 7,715
TOTAL SERVED VOLUMES 8,744 1121 7,623 436 8,059 786 7,273 1,161 8434 719 7,715 490 8205 350 8564 212 8352 387 8739 1792 6947 315 6632 564 7,19 823 6373 502 6,875 550 7425 906 6519 50 7,009 562 7756 801 6,621 666 7,224 666 7,814 666 6603 666 7189 595 7,791 625 6838 1078 7,269 1,59 7,875 1.596 4945 523 5487 244 6,905
AM PEAK
(Served Vol. }- Mix-Flow Vol. 6416 6,792 6,050 7,109 6343 6,786 7,006 6,790 7,349 6,947 6,632
AM PEAK
(Served Vol HOV Vol. 0 1,207 1,267 1,223 1,325 1,372 1419 1,558 1,562 1,390 0 0
Avg. Speed. (MPH) - Mix-Flow 57 61 60 60 43 20 20 18 15 23 15 17 16 15 16 16 15 18 20 55 58 57 60 60 60 58 56 48 58 60 61
BOTTLENECK
QUEUES & CONGESTION
HOV Lane
Lane-1 [ |
Lane-2
Lane-3 [ |
Lane-4 [
Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2
Lane-7 Auxiliary Lane-3
LEGEND
Bottleneck
E——=— queue
[ 7777] slowMoving Traffic
XXXX Mainline Volume
XXXX On-Ramp Volume
XXXX Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-580 WESTBOUND 1-580 Westbound
Mainline Volumes, Lane try, and Queue L i
Year 2030 - AM Peak
ALTERNATIVE 2A
y . N Livermore " " . .
Greenville Road Vasco Road First Street Avenue Isabel Avenue Airway Boulevard El Charro Road Santa Rita Road Hacienda Drive Hopyard Road 1-680
@ Ramp Moter \ NB SB NB SB NB SB NB SB NB SB NB SB NB { OFF & NB SB 1-680 NB SB
OFF oN OFF oN oN oN oN OFF oN OFF oN oN OFF oN oN oN oN oN oN oN oN Connector oN oN OFF oN oN
ML+HOV+AUX 4+0+0 4+1+0 4+1+1 4+1+0 4+1+0 4+1+1 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 4+1+1 4+1+0 4+1+0 4+1+1 4+1+0 4+1+0 4+1+1 4+1+0 4+1+1 4+1+1 4+1+0 4+1+1 4+1+1 4+0+0 4+0+1 4+0+1 3+0+0 4+0+0 4+0+1
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES NO NO
[AD':’:‘E::VM) 9,362 1.440 7922 698 8,620 784 7,836 1,587 9,423 597 8,826 690 9,516 677 10,194 126 10,067 756 10,823 2416 8,407 664 9,071 666 9,737 615 9,122 669 9,792 680 10,472 9,356 643 9,999 739 10,738 9,190 606 9,797 644 10,440 8,888 587 9,475 641 10,116 2428 7,822 579 8,401 647 9,048 3422 5626 749 6,374 1,471 7,845
TOTAL SERVED VOLUMES 8,710 1.244 7,684 600 8,061 723 7,315 1,202 8,508 511 8,003 599 8,609 599 9,218 94 9,119 601 9,732 2112 7,625 584 8,615 665 8,871 560 8,331 598 8,931 599 9,526 8,578 600 9,161 604 9,763 8,380 601 8,972 600 9,573 8,225 586 8,813 599 8,855 2271 7,165 580 7,746 600 8301 3096 5141 569 5,709 1471 7,200
A 6,342 6413 5,761 6,849 6,323 6,880 7,333 7,251 7,967 6,082 6,726 7315 6755 7323 7913 7,062 7,613 8,247 7,057 7,806 8,326 6,949
(Served Vol. )- Mix-Flow Vol.
AM PEAK 1,342 1,648 1,554 1,659 1,680 1,729 1,885 1,868 1,765 1,543 1,889 1,556 1,576 1,608 1,613 1,516 1,548 1,516 1,323 1,168 1,247 1,276
(Served Vol.)- HOV Vol.
Avg. Speed. (MPH) - Mix-Flow 57 61 60 60 59 59 50 58 59 44 60 57 59 59 54 57 57 a7 39 58 55 54 59 59 51 59 56 39 55 59 60
BOTTLENECK
QUEUES & CONGESTION
HOV Lane
Lane-1
Lane-2
Lane-3
Lane-4

Lane-5 Auxiliary Lane-1

Lane-7 Auxiliary Lane-3

LEGEND
Bottleneck

=——
[

XXXX

Queue
Slow Moving Traffic

Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-580 Westbound
1 Mainline Volumes, Lane try, and Queue L
Year 2030 - AM Peak
N ALTERNATIVE 2B
y . N Livermore " " . .
Greenville Road Vasco Road First Street Avenue Isabel Avenue Airway Boulevard El Charro Road Santa Rita Road Hacienda Drive Hopyard R% 1-680
 Ramp Moter \ NB SB NB SB NB SB NB SB NB SB NB SB NB { NB 1-680 NB SB
OFF oN OFF oN oN oN oN OFF oN OFF oN oN OFF oN oN oN oN oN oN oN oN oN Connector Off OFF oN oN
ML+HOV+AUX 4+0+0 4+1+0 4+1+1 4+1+0 4+1+0 4+1+1 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 4+1+1 4+1+0 4+1+0 4+1+1 4+1+0 4+1+0 4+1+1 4+1+0 4+1+1 4+1+1 4+1+0 4+1+1 4+1+1 4+1+1 4+1+1 4+0+1 4+0+1 3+0+0 4+0+0 4+0+1
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES NO NO
[AD':mPf:(:(VoI) 9,362 1.440 7922 698 8,620 784 7,836 1,587 9,423 7 8,826 690 9,516 677 10,194 126 10,067 756 10,823 2416 8,407 664 9,071 666 9,737 615 9,122 669 9,792 680 10,472 9,356 643 9,999 739 10,738 9,190 606 9,797 644 10,440 8,888 587 9,475 641 10,116 8,957 579 9,536 1.269 8,209 8,860 3630 5,348 749 6,025 1471 7,565
TOTAL SERVED VOLUMES 8,740 1,319 7,674 600 8,040 12 7,327 1,202 8,511 13 7,950 599 8,550 599 9,136 n 9,063 601 9,715 2,062 7,661 593 8,703 659 8,928 614 8,313 598 8,896 599 9,496 8,424 600 9,036 604 9,635 8,336 601 8,936 600 9,533 8,153 586 8,725 599 9,294 8,044 580 8,616 1,156 7,331 7925 3211 4,835 725 5,479 1529 6,966
AM PEAK 6,308 6,348 5711 6,814 6,230 6,781 7,218 7,153 7,918 6,084 6,777 7317 6,748 7,298 7,892 6,915 7,484 8,131 6,988 7,767 8,308 6,900 7,464 7,969 7,563 8,415
(Served Vol. )- Mix-Flow Vol.
M PEAK 1,366 1,692 1,616 1,697 1,720 1,769 1,918 1,910 1,797 1,577 1,926 1,551 1,565 1,598 1,604 1,509 1,552 1,504 1,348 1,169 1,225 1,253 1,261 1,325 481 201
(Served Vol.)- HOV Vol.
Avg. Speed. (MPH) - Mix-Flow 57 61 60 61 59 59 51 58 59 43 59 57 59 59 53 58 57 43 46 59 56 54 59 59 43 25 36 34 46 58 59 61
BOTTLENECK
QUEUES & CONGESTION
HOV Lane
Lane-3
Lane-4
Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2
Lane-7 Auxiliary Lane-3
LEGEND
Bottleneck
Ee———= aueue
[T slowMoving Traffic
XXXX Mainline Volume
XXXX On-Ramp Volume
XXXX Off- Ramp Volume



1-580 WESTBOUND

TRIANGLE TRAFFIC STUDY
1-580 Westbound
and Queue L

=——Kmm

[T 7] slowMoving Traffic
XXXX Mainline Volume
XXXX On-Ramp Volume

XXXX  Off-Ramp Volume

1 , Lane y
Year 2030 - AM Peak
N ALTERNATIVE 3
Greenville Road Vasco Road First Street N Livermore Avenue: Isabel Avenue Airway Boulevard El Charro Road Santa Rita Road Hacienda Drive Hopyard Road/' 1-680
P — —~ < > < ~ T~ & < < < L < — —
NB sB B sB NB s8 B s8 B sB NB s8 B sB B sB 1680 B s8
OFF oN OFF on on oN on OFF oN OFF on oN OFF oN oN on on oN oN oN on OFF oN Connector Off on OFF oN oN
MLHOV+AUX 4000 4120 arte1 4150 411 4150 4120 4150 4120 4120 4120 411 4120 4120 a1e1 4150 150 411 4120 411 411 4120 411 411 4120 44000 4000 44001
RAMP METER Yes Yes Yes Yes Yes Yes YEs Yes Yes Yes YEs YEs Yes Yes Yes Yes Yes Yes NO NO
oamana Vol 9370 1440 7930 e 862 784 7,845 159 9430 597 8842 691 679 10212 126 10086 756 10842 2378 8464 661 9125 666 9791 606 9185 671 9856 677 10533 9500 668 10168 662 10830 1472 9358 600 9967 644 10611 1526 9085 501 9676 642 10,318 1.549 9170 580 9750 1540 651 3512 677 6026 153 7,565
TOTAL SERVED VOLUMES 878 13 7503 01 7978 719 7210 1199 8470 58 7982 600 58 9167 70 90909 601 9890 215 7519 625 8566 65 8789 525 8275 600 8863 602 9453 8573 603 9181 599 9775 1360 8389 602 8980 GO1 9589 1420 8156 580 869 600 9134 1325 8048 588 seu 1323 508 3084 648 5479 1491 6966
AR 6302 6404 5784 6873 6357 7340 7,280 7975 6023 6707 7,285 6757 7315 7,898 7,008 7672 8251 703 7802 8300 6800 732 762 753 8425
(Served Vol.)- Mix-Flow Vol.
PEAK o 1201 1574 1,486 1,507 1625 1827 1819 1715 1,496 1839 1,504 1518 1548 1,555 1475 1,509 1524 1358 1478 1289 1356 1376 1,505 s12 210
(Served Vol)- HOV Vol.
Avg. Speed. (MPH) - Mix-Flow 56 o1 60 6t 50 58 s 58 e s s7 50 58 st 56 45 3 a7 58 55 55 52 3 1 i 37 60 6t
BOTTLENECK
QUEUES & CONGESTION
HoV Lane
Lane:3
Lanet
Lane.S Auilary Lane:1
Lane.s Auilary Lane-2
Lane.7 Auilary Lane-3
LEGEND
Bottleneck



1-580 WESTBOUND TRIANGLE TRAFFIC STUDY

1-580 Westbound
1 Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak
N ALTERNATIVE 4
" " N Livermore " " : "
Greenville Road Vasco Road First Street Avenue Isabel Avenue Airway Boulevard El Charro Road Santa Rita Road Hacienda Drive Hopyard Road 1-680
T~ T~ < T~ = T~ & AN < P < < < P < —
NB SB NB SB NB SB NB SB NB SB NB SB NB SB NB SB 1-680 NB SB
OFF OoN OFF oN oN OFF oN oN OFF oN OFF oN oN OFF oN oN OFF oN oN OFF oN oN OFF oN oN OFF oN oN OFF oN oN

YEAR 2030 ALTERNATIVE 4 ANALYSIS - AM PEAK

ML+HOV+AUX 4+0+0 4+0+0 4+0+1 4+0+0 4+0+0 4+0+1 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+1 4+0+0 4+0+0 4+0+1 4+0+0 4+0+0 4+0+1 4+0+0 4+0+1 4+0+1 4+0+0 4+0+1 4+0+1 4+0+0 4+0+1 4+0+1 3+0+0 4+0+0 4+0+1
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES NO NO

:m-::::vm.; 9,060 1.440 7,620 676 8,296 811 7,485 1,498 8,983 746 8,237 653 8,890 659 9,549 116 9,433 754 10,187 2336 7,851 643 8,494 622 9,116 804 8,312 662 8,974 649 9,623 1,019 8,604 718 9,322 620 9,942 1508 8,434 604 9,038 614 9,652 1461 8,191 587 8,778 606 9,384 1,170 8,214 411 8,625 649 9,274 3.603 5,671 555 6,226 1,456 7,682
o meervEe 7696 1136 6274 603 6598 635 5723 1196 6757 543 6236 600 6823 600 7,440 80 7385 600 7,993 1728 6244 509 6815 596 7,435 664 6772 600 7,372 404 7,776 793 6699 509 7,300 599 7,886 1167 6719 601 7,314 599 7917 1202 6714 58 7,303 601 7902 974 6925 410 7333 599 7,028 3,108 4801 545 5335 1479 6821
g Spoed. (MPH) - 21 17 12 13 12 13 16 20 20 50 59 56 59 59 55 40 17 19 2 56 59 56 60 60 60 59 57 48 58 60 61
BOTTLENECK ]

QUEUES &

CONGESTION

Auxiliary Lane-1
Auxiliary Lane-2

Auxiliary Lane-3

LEGEND

I sotteneck

E= aueue

[ stow Moving Traffic
XXXX  Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-580 Westbound
1 Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak
N ALTERNATIVE 5
y " N Livermore " " . .
Greenville Road Vasco Road First Street Avenue Isabel Avenue Airway Boulevard El Charro Road Santa Rita Road Hacienda Drive Hopyard Road 1-680
— T~ < < T~ [ S < . < < < o < —
NB NB SB NB SB NB SB NB SB NB SB NB SB NB SB 1-680 NB SB
OFF oN OFF oN oN oN OFF OFF oN oN OFF oN oN oN oN oN oN oN oN oN oN OFF oN oN
ML+HOV+AUX 4+0+0 4+1+0 4+1+1 4+1+0 4+1+1 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+1 4+0+0 4+0+1 4+0+0 4+0+1 4+0+0 4+0+1
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES NO NO
[Al;:l:f:(:(‘lol ) 9,266 1.440 7,826 688 8,514 847 7,667 9,217 618 8,599 666 9,265 669 9,934 120 9,814 10,568  2.650 7918 616 8,534 637 805 8,366 662 641 8,571 641 9,212 628 8,263 604 8,867 618 8,012 587 8,599 608 8,017 441 8,458 651 3436 573 6,246 1,461 7,707
TOTAL SERVED VOLUMES 8735 1440 7,423 599 7,864 801 7,051 8262 493 7724 601 8240 599 8665 74 8423 8883 2149 7,09 562 683 601 708 6658 599 600 6655 600 7,220 601 6734 601 7,337 600 6710 587 7,208 600 6923 440 7,367 508 2842 556 5686 1460 7,217
AM PEAK
(Sereed Vol. ) Mix-Flow Vol. 6,228 6,632 5,890 6,983 6,424 6,891 7,163 6,921 7,566 7,109 6,883
AM PEAK
(Sereed Vo). HOV Vol. 0 1,195 1,232 1,161 1,279 1,300 1,349 1,502 1,502 1,317 0 0
Avg. Speed. (MPH) - Mix-Flow 56 61 60 60 59 40 27 20 16 29 22 22 19 17 20 2 55 57 60 60 59 57 59 60
BOTTLENECK
QUEUES & CONGESTION
HOV Lane
Lane-1 [
Lane-2 [ |
Lane-3
Lane-4 [ ]

Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2

Lane-7 Auxiliary Lane-3

LEGEND

I sottiencck
EB=——= auew

XXXX
XXXX
XXXX

Slow Moving Traffic
Mainline Volume
On-Ramp Volume

Off- Ramp Volume



1-580 WESTBOUND

: §

TRIANGLE TRAFFIC STUDY
1-580 Westbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations

Year 2030 - AM Peak

N ALTERNATIVE 6
Greenville Road Vasco Road First Street Isabel Avenue Airway Boulevard El Charro Road Santa Rita Road Hacienda Drive Hopyard Road 1-680

D— I < ~ < < Pt ' T < — Cu —

OFF NB SB NB SB NB SB NB SB NB SB NB SB NB SB NB SB 1-680 NB SB

oN oN oN oN oN oN oN oN oN oN oN oN oN oN oN oN OFF oN oN
ML+HOV+AUX 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+0 4+0+1 4+0+0 4+0+1 4+0+0 4+0+1 4+0+0 4+0+1 4+0+0 4+0+1
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES NO NO
:)’1.::::an.; 9,077 1.440 2 7,502 1,500 650 654 116 7,863 631 8,494 623 662 649 8,608 718 9,326 621 9,947 8,438 604 9,042 614 8,196 584 8,780 601 8,210 425 8,635 649 3.616 575 6,243 1471 7,714
TOTAL SERVED
VoLUNES. M2 1169 5941 1,199 601 509 6417 600 7,142 600 8 600 508 7134 598 7,646 601 8,157 6858 600 7,450 599 6912 584 7,494 601 7473 424 7,599 600 3,257 484 5423 1416 6833
g Spoed. (MPH) - 23 14 59 55 30 28 26 56 59 58 60 55 60 61
lix-Flow

BOTTLENECK
QUEUES &
CONGESTION

Auxiliary Lane-1
Auxiliary Lane-2

Auxiliary Lane-3

e
b
b

LEGEND

I sotteneck

E= aueue

[ stow Moving Traffic
XXXX  Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-680 Southbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak

BASELINE ALTERNATIVE

1-680 SOUTHBOUND

l N : : : : : Bernal I/C : : Sunol l/IC : : Koopman/Rte 84/Poloma :
: To 580 To 1580 DUBLIN 1-580 WB 1-580 EB } OFF : E oFF oN | - on i ! Koopman Poloma Rte. 84 Poloma ON;
ML+HOV+AUX 4+0+2 4+0+1 3+0+0 3+0+0 3+0+1 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 34040 3+0+0
RAMP METER NO NO NO NO NO NO NO NO NO
ﬁa'\:n::::vm.) 7822 2921 4901 1456 3445 1,132 4577 2891 7468 2076 5392 416 5808 248 6056 1093 4963 857 5820 560 5260 1,223 6,483 485 5998 119 5879 1766 7,645 481 8,126
TOTAL SERVED VOLUMES 7,280 2536 4644 1455 3,450 1,134 4277 2078 6338 1975 4416 416 4830 247 5070 876 41199 857 5080 428 4643 1222 5838 473 5,083 % 4891 1386 6,253 480 6,729
Avg. Speed. (MPH) - Mix-Flow 14 55 62 50 36 54 51 58 60 59 60 46 17 13 17 55

QUEUES & CONGESTION

Lane-4

Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2

Lane-7 Auxiliary Lane-3

LEGEND

I sottiencck
EE——= Queue

Slow Moving Traffic

XXXX Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-680 Southbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak

ALTERNATIVE 1

1-680 SOUTHBOUND

Sunol IIC Koopman/Rte 84/Poloma

1-580 I/C : Stoneridge I/C Bernal I/C : : :
= N : S — - I ; -
: To I-580 To 1-580 DUBLIN 1-580 WB 1-580 EBE : OFF wB EB : : OFF ON : : OFF ON : Koopman Poloma Rte. 84 Poloma :

YEAR 2030 ALTERNATIVE 1 ANALYSIS - AM PEAK

ML+HOV+AUX 4+0+2 4+0+1 3+0+0 3+0+0 3+0+1 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0

RAMP METER NO NO NO NO NO NO NO NO NO
::)“:::::Vol.) 7,825 2913 4,912 1.461 3,451 1,186 4,637 2,699 7,336 2,060 5,276 443 5,719 259 5,978 1.109 4,869 923 5,792 601 5,191 1,225 6,416 528 5,888 129 5,759 1,954 7,713 505 8,218
TOTAL SERVED VOLUMES 7,826 2,845 4,985 1,425 3,558 1,186 4,744 1,939 6,537 1,893 4,741 443 5,155 259 5,416 601 4,453 922 5,297 577 4,521 1,225 5,469 479 4,874 65 4,806 1,811 6,663 505 7,168
Avg. Speed. (MPH) - Mix-Flow 15 59 61 31 25 45 46 56 60 42 18 18 12 " 16 56
BOTTLENECK _

QUEUES & CONGESTION

Lane-4

Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2

Lane-7 Auxiliary Lane-3

LEGEND

I ottiencck
Ee—— Quewe

Slow Moving Traffic

XXXX
XXXX

XXXX

Mainline Volume
On-Ramp Volume

Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-680 Southbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak

ALTERNATIVE 2A
1-680 SOUTHBOUND
e . LT T P T T P PP TP PP PP P PP P PP PPTP PP R . e .
l N 1-580 liC : Stoneridge I/C : Bernal I/C Koopman/Rte 84/Poloma :
To 1-580 DUBLIN 1-580 WB 1-580 EB : : OFF Connector wB EB : : OFF ON : : Koopman Poloma Rte. 84 Poloma :
wWB ON ON ON - H On ON ON - H H : OFF OFF ON ON :
---------------------------------------------------------------------------------------- L] NN NN NN NN NN NN NN NN NN NSNS NN NN NN NN EEEEEE AR Sssssssssssssssssnnnnnnnnn e B NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEERERERERE R R
YEAR 2030 ALTERNATIVE 2A ANALYSIS - AM PEAK
ML+HOV+AUX 4+0+2 4+0+1 3+0+0 3+0+0 3+0+1 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0
RAMP METER NO NO NO NO NO NO NO NO NO
::m::::v::l.) 7,785 2,933 4,851 1.471 3,380 913 4,294 2,480 6,774 2,542 4,232 1,269 5,501 385 5,887 253 6,140 1.101 5,040 838 5,878 428 5,449 1,119 6,568 487 6,081 119 5,962 1,678 7,640 527 8,167
TOTAL SERVED VOLUMES 7,195 2,495 4,572 1,489 3,093 915 4,021 2,054 5,957 2,270 3,594 875 4,691 387 5,053 254 4,818 823 3,486 780 3,971 254 3,464 699 4,433 339 4,120 65 4,034 1,467 5,503 527 6,033
Avg. Speed. (MPH) - Mix-Flow 14 54 62 60 53 59 56 45 28 10 10 7 1" 9 9 16 55

QUEUES & CONGESTION

Lane-3
Lane-4
Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2

Lane-7 Auxiliary Lane-3

LEGEND
Bottleneck

EV——— Queue

Slow Moving Traffic

XXXX Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-680 Southbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak

ALTERNATIVE 2B

1-680 SOUTHBOUND

LeERsaseeeeeeeenassseeeeereeenaassaeeeeerernnaasaaeeeerrnnnaaanaarerreennnnnnnnny . grerss i ———— . grrssrnn i —————— AR
l N 1-580 liC : Stoneridge I/C : Bernal I/C : Sunol I/C : : Koopman/Rte 84/Poloma

! To1-580 To 1-580 DUBLIN 1-580 WB 1-580 EB : Connector we EB : : : : * Koopman Poloma Rte. 84 Poloma

i EB wB ON ON ON : OFF On ON ON : : OFF oN : OFF ON i OFF OFF ON ON

P N N NN NN NN NN RN NN RN NN NN NN NN NN NN NN NN NN NS EEEEEEEERREER R L L L T TN T T T ) . sssssssssssssnsnnnannnnnnnnn - sssssssssssssssssnannnnnnnnnn P N NN NN NN NI NN NI NN NN NS EEEEEEEE RS R AR AR A -
YEAR 2030 ALTERNATIVE 2B ANALYSIS - AM PEAK
ML+HOV+AUX 4+0+2 44041 3+0+0 3+0+0 3+0+1 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+40  3+0+0
RAMP METER NO NO NO NO NO NO NO NO NO
a,"g;::‘:vm_) 7,785 2933 4851 1471 3,380 913 4,204 2480 6774 2542 4232 1260 5501 385 587 253 6140 1101 5040 838 5878 428 5449 1119 6568 487 6081 119 5962 1678 7640 527 8,167
TOTAL SERVED VOLUMES 7246 2520 4665 1533 3437 911 4,050 2037 6063 2213 3594 1175 4853 386 5120 84 4745 798 3446 553 3,805 246 3501 719 4490 370 4144 81 4071 1436 5508 527 6,033
Avg. Speed. (MPH) - Mix-Flow 14 54 62 60 53 38 30 27 15 9 9 7 1 9 9 17 54

QUEUES & CONGESTION

Lane-4

Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2

Lane-7 Auxiliary Lane-3

LEGEND

I Bottieneck

=

XXXX
XXXX

XXXX

Queue
Slow Moving Traffic

Mainline Volume
On-Ramp Volume

Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-680 Southbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak

ALTERNATIVE 3
1-680 SOUTHBOUND
S . L e R EeareaErRarresErasreaReranereasErnnrrnniren, Areeearesrarersresrrenrnns  mreereesrssesesesrsesseseees .
H 1-580 I/C H H Stoneridge I/C H H Bernal I/C : H Sunol I/IC H H Koopman/Rte 84/Poloma H
G— . - e ® (] - - 0 - - — .
N :\ \ / :\ T \ 4 /V: : p /V: :\ Q: :\ /:
i To I-580 To 1-580 DUBLIN 1-580 WB 1-580 wB EB : . : : Koopman Poloma Rte. 84 Poloma :
i EB wB ON ON : OFF ON ON ON : OFF ON : : OFF ON : i OFF OFF ON ON
WL+HOV+AUX +1+2 +1+1 3+1+0 3+1+0 3+1+1 3+1+0 3+1+0 3+1+0 3+1+0 3+1+0 3+1+0 3+140 3+140 3+140 3+1+0 3+1+0
RAMP METER NO NO NO NO NO NO NO NO NO
;‘D"g::::vm ) 8439 2893 5546 1,539 4,007 1233 5240 2586 7,826 2452 5374 1,549 462 7,385 309 7,694 1,237 6,457 785 7,242 491 6751 1,179 7,930 574 7,356 127 7,229 1643 8,872 300 9,172
TOTAL SERVED VOLUMES 7,866 2549 5315 1489 3,828 1232 5060 2068 7,135 2247 4142 1318 462 6,015 308 6922 944 5,828 786 6,368 452 5834 917 6,778 451 6,104 71 6,042 1427 7,484 300 7,784
AMPEAK 6,331 4144 2,923 4133 6,211 3,226 4,648 5,213 4,163 4,629 4,243 5,227 4,555 4,501 5,754 6,077
(Served Vol. )- Mix-Flow Vol.
AM PEAK
(Served Vol,)- HOV Vol. 1,535 1,171 905 927 924 916 1,367 1,709 1,665 1,739 1,591 1,551 1,549 1,541 1,730 1,707
Avg. Speed. (MPH) - Mix-Flow 10 52 62 59 58 60 51 56 32 16 11 19 11 12 18 34

QUEUES & CONGESTION

Lane-4

Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2
Lane-7 Auxiliary Lane-3

LEGEND
Bottleneck

EE——— Queue
Slow Moving Traffic

XXXX Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



TRIANGLE TRAFFIC STUDY

1-680 Southbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak

ALTERNATIVE 4

1-680 SOUTHBOUND

l N Stoneridge I/C : Bernal I/C : Sunol I/C : :
: To I-580 To 1-580 DUBLIN 1-580 WB 1-580 EB : : wB EB : : : : : i K
) ‘we ON ON ON : OFF ON ON : : : : OFF ON : : i

YEAR 2030 ALTERNATIVE 4 ANALYSIS - AM PEAK

ML+HOV+AUX 4+0+2 4+0+1 3+0+0 3+0+0 3+0+1 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 34040 3+0+0 34040  3+0+0
RAMP METER NO NO NO NO NO NO NO NO NO
ﬁ)Me::::Vol.) 7,822 2921 4901 1456 3,445 1132 4,577 2,891 7,468 2076 5392 416 5,808 248 6,056  1.093 4,963 857 5,820 560 5260 1223 6,483 485 5,998 119 5879 1767 7,646 482 8,128
TOTAL SERVED VOLUMES 7,200 2478 4649 1452 3,183 1132 4,344 2012 6301 1942 4,448 416 4,860 248 5,080 914 4,165 858 5,020 512 4,489 1222 5,649 438 4,889 73 4712 1398 6,326 481 6,800
Avg. Speed. (MPH) - Mix-Flow 13 53 62 50 35 52 52 57 60 59 60 a7 17 12 18 55

QUEUES & CONGESTION

Lane-4

Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2

Lane-7 Auxiliary Lane-3

LEGEND
Bottleneck

Ee———— Queue

Slow Moving Traffic

XXXX Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



1-680 SOUTHBOUND

TRIANGLE TRAFFIC STUDY

1-680 Southbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - AM Peak

ALTERNATIVE 5

' N : 1-580 I/IC : Stoneridge I/C : Bernal I/IC : : Sunol I/IC : : Koopman/Rte 84/Poloma :
: To I-580 To 1-580 DUBLIN 1-580 WB 1-580 EB : wB EB : : : : Koopman Poloma Rte. 84 Poloma :
EB wB ON ON ON OFF ON ON OFF ON OFF ON OFF OFF ON ON
YEAR 2030 ALTERNATIVE 5 ANALYSIS - AM PEAK
ML+HOV+AUX 4+0+2 4+0+1 340+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 340+0
RAMP METER NO NO NO NO NO NO NO NO NO
ﬁ)Me::::Vol.) 7,816 2903 4913 1,461 3,452 1,184 4,636 2,711 2,062 5,285 443 5,728 258 5986 1,115 4,871 937 5,808 599 5,209 1,225 6,434 528 5,906 145 5,761 1,977 7,738 476 8,214
TOTAL SERVED VOLUMES 7,576 2589 4878 1452 3,331 1,184 4,523 2,017 1,873 4,661 443 5,100 257 5,371 985 4,403 937 5,182 518 4368 1,221 5,250 418 4,603 72 4526 1,791 6,317 476 6,799
Avg. Speed. (MPH) - Mix-Flow 15 56 61 32 53 51 57 60 38 17 16 10 10 15 57

BOTTLENECK

QUEUES & CONGESTION
Lane-1
Lane-2
Lane-3
Lane-4

Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2

Lane-7 Auxiliary Lane-3

-
=

Be——

XXXX
XXXX

XXXX

LEGEND
Bottleneck

Queue
Slow Moving Traffic

Mainline Volume
On-Ramp Volume

Off- Ramp Volume



1-680 SOUTHBOUND

TRIANGLE TRAFFIC STUDY
1-680 Southbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations

Year 2030 - AM Peak
ALTERNATIVE 6

_ 1-580 I/C Bernal I/C Sunol IIC Koopman/Rte 84/Poloma
To 1-580 To 1-580 DUBLIN 1-580 EB : OFF OFF ON : OFF ON : Koopman Poloma Rte. 84 Poloma ONE
YEAR 2030 ALTERNATIVE 6 ANALYSIS - AM PEAK
ML+HOV+AUX 4+0+2 3+0+0 3+0+0 3+0+1 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0 3+0+0
RAMP METER NO NO NO NO NO NO NO NO NO
g‘::f::w_) 7,787 2926 1471 3,390 1,158 4,548 2,898 7,446 2082 5364 416 5,780 250 6,030 1,089 4,941 861 5802 559 5243 1225 6,468 485 5,983 125 5858 1769 7,627 516 8,143
TOTAL SERVED VOLUMES 7,238 2585 1,424 3,199 1,159 4,367 2,066 6,422 1,945 4,526 416 4,937 250 5,187 948 4,241 861 5,085 489 4,583 1,225 5,794 464 5,189 42 5,001 1,400 6,367 514 6,879
Avg. Speed. (MPH) - Mix-Flow 13 62 47 39 56 48 58 60 59 60 56 31 15 17 55
BOTTLENECK _
QUEUES & CONGESTION
Lane-4

Lane-5 Auxiliary Lane-1
Lane-6 Auxiliary Lane-2

Lane-7 Auxiliary Lane-3

LEGEND

I sottieneck
EE—— Quewe

Slow Moving Traffic

XXXX Mainline Volume
XXXX On-Ramp Volume

XXXX Off- Ramp Volume



TRIANGLE TRAFFIC STUDY
1-580 EASTBOUND 1-580 Eastbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations

Year 2030 - PM Peak

BASELINE ALTERNATIVE
N " N Livermore . N
1-680 Hopyard Road Hacienda Drive Santa Rita Road El Charro Road Airway Boulevard Isabel Avenue Avenue First Street Vasco Road Greenville Road

® Ramp Meter o~ ~ et < Pl < Pl [ < ~ ~ < T~ < < ~~

1-680 Hopyard SB NB SB NB SB NB SB NI SB NB SB NB SB NB SB

OFF OFF ON OoN OoN ON OFF OoN OoN OFF ON o OFF OoN ON OFF ON OFF OoN OoN OFF ON OFF ON OoN OFF OoN ON OFF ON
ML+HOV+AUX 4+0+1 4+0+0 44040 3+0+0 3+0+2 4+0+2 4+0+2 4+0+3 4+1+1 4+1+1 4+1+1 44140 4+1+0 4+1+1 4+1+0 4+1+0 4+1+1 44140 4+1+1 4+1+0 44140 44140 44140 4+1+0 4+1+0 4+1+0 4+1+1 44140 4+140 4+1+1 4+1+0 4+0+0
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES
peenc sas a2z esm 2w amm ais s n mew e s isw  foe e a0 e i s sy Wmem v M7e L@ foa S0 o 4 MA7 L7 fooos o fosd 5 am o sass i M 167 991 o S0 159 Sw o sen o o 208 sam e s o st Lz Ts 6 sase
ToraL sERvED voLUMES e im0 sem  am  saw  uw esm 1o sa s ame s st i e e ese &0 om% 10 ea s sew s sams L6 som %9 A &0 S0 a6 8% &0 a2 7ae4 1o Tes 125 M) 120 T o s Lz 7w &0 771 ol s imn  om e 6s &0 e s Gs o5 e
PP sty 7052 7420 s osts = 73 o 7o 708 ot 7am o oo 726 wn  nm o oses raa1 so srs oon son o
PN v s s 1400 1a15 1055 1% 123 1a10 1a08 1an 1 1260 1 18 e s 1m 1 1002 o o - . s
v, Sp. (WP i Fow " " ® 2 8 8 " " " s 2 s 5 s © » 5 » " s “ 5 » 5 5 5 w© © o © %
sorneneck [ [
aveues 8 concesrion
Hovtams

- B =——|
- — ————
s ... ——— =e———
- e =

LEGEND
Bottleneck
E= aueue
XXXX Mainline Volume
XXXX On-Ramp Volume
XXXX Off- Ramp Volume

PARSONS
61212006 Page 10f8



P,
61212006

1-580 EASTBOUND

® Ramp Meter

MLYHOV+AUX
RAMP METER

PM PEAK

(Demand Vol

TOTAL SERVED VOLUMES
PM PEAK

(Served Vol. )- Mix-Flow Vol.
PM PEAK

(Served Vol)- HOV Vol.

TRIANGLE TRAFFIC STUDY

1-580 Eastbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - PM Peak

ALTERNATIVE 1

" " " N Livermore " .
1-680 Hopyard Road Hacienda Drive El Charro Road Airway Boulevard Isabel Avenue Avenue First Street Vasco Road Greenville Road
1680 Hopyard sB NB sB NB sB NB. NI sB NB. sB NB sB NB sB
oFF OFF on oN on oN OFF oN oN OFF ol OFF oN oN OFF OoN OFF oN oN OFF OoN OFF oN oN OFF oN OoN OFF OoN
44041 44040 44040 34040 34042 44042 44042 44043 44141 44141 44141 44140 44140 44141 44140 44140 44141 44140 44141 44140 44140 44140 44140 44140 44140 44140 44141 44140 44140 44141 44140 44040

YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES
8,380 1.596 6784 185 6,599 2,150 8749 1843 10,592 747 11,339 649 11,988 1.574 10,414 632 11,046 626 11,672 1.272 10400 525 10,925 639 11,564 1462 10,102 45 10,147 612 10,759 1141 9618 643 10,261 825 943 183 9,619 1829 11,448 1538 9910 654 10,564  1.456 9,108 694 9,802 731 10533 2.246 8,287 0 8287 520 8807 966 7,841 363 8204
6,681 1.289 5,640 180 5424 1,759 7,126 1,459 8477 601 8,985 600 9,302 1.202 8,056 600 8,659 591 9,227 1.039 8,271 523 8789 599 9,367 1190 8,19 45 8238 600 8819 972 7,819 599 8414 699 7723 166 7,881 1,205 8,991 1174 7800 598 8405 1172 7,238 599 7.642 602 8443  1.789 6,647 0 6648 521 7477 pec) 6419 362 6753
7,007 7443 7,895 6,867 7,347 7,894 6769 6,809 7427 6,538 7,100 6,371 6,527 7,506 6,427 6,952 5926 6,304 7,190 5487 5,492 6,066 5,354 6,400
960 1216 1332 1,404 1442 1474 1427 1429 1,392 1,281 1314 1353 1,354 1,486 1373 1453 1313 1338 1,253 1,160 1,156 1111 1,065 353

10 1" 19 33 21 20 13 12 22 13 51 58 58 60 69 60 60 59 60 55 53 59 59 59 57 59 61 61 61 60 40

Avg. Speed. (MPH) - MixFlow
BOTTLENECK
QUEUES & CONGESTION
HOV Lane
Lane-t
Lane:2
Lane:3
Lane-4
Lane.5 Auilary Lane.1
Lane.6 Ausilary Lane-2

Lane-7 Auxiliary Lane-3

ee———— @43 @EBe—==

=

XXXX
XXXX
XXXX

LEGEND
Bottleneck
Queue
Mainline Volume
On-Ramp Volume
Off- Ramp Volume

Page 2 of 8



1-580 EASTBOUND

TRIANGLE TRAFFIC STUDY

1-580 Eastbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations
Year 2030 - PM Peak

ALTERNATIVE 2A

N Livermore

1-680 Hopyard Road Hacienda Drive Santa Rita Road El Charro Road Airway Boulevard Isabel Avenue Avenue First Street Vasco Road Greenville Road
® Ramp Meter o~ ~ Il < P « P -« < N T~ < T~ o~ < T~ [ T~
vt opyard o™ o o o OFF - o OFF hed - OFF e o OFF oN OFF o . OFF oN OFF o b OFF - oN OFF oN
YEAR 2030 ALTERNATIVE 2A ANALYSIS - PM PEAK
ML+HOV+AUX 44041 44040 44040 34040 3+0+2 44042 44042 44043 44141 4141 44141 44140 44140 4141 4+140 4+140 44141 44140 44141 4+140 44140 44140 44140 44140 44140 44140 44141 44140 4+140 44141 44140 44040
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES
{Demand Vol 8360 1574 6794 217 6574 2150 8725 2125 10,853 747 11600 654 12253 1633 10625 632 11,272 623 11,897 1360 10,567 517 11,074 742 11,850 1566 10,390 340 10,542 624 1135 1167 9955 639 10,610 855 9,850 196 10,044 1455 11,486 1527 9967 637 10513 1543 9078 674 9772 816 10472 2069 8239 62 8301 671 8743 1221 7836 316 8207
TOTAL SERVED VOLUMES 6505 1360 5566 218 5289 1747 7,011 1273 8503 598 9,074 509 9684 1184 8484 601 9,062 600 10,390 1046 8605 517 9,107 603 9,717 1166 8477 339 8620 600 9,215 946 8125 600 8586 642 7862 191 7962 1223 9173 1250 7977 601 8527 1187 7,409 600 7,812 601 8604 1626 6836 62 688 600 7338 979 6576 316 6918
E"l:f:sol..,u Flow Vo, 7,582 7,929 9,078 7,256 7,740 8370 7,190 7,320 7,929 6,926 7,355 6,584 6,675 7,799 6,726 7217 6234 6,602 7484 5825 5,887 6,362 5,645 6,612
m:ﬁ:sol.)ruovvm. 902 1133 1,312 1,349 1,367 1,347 1,287 1,300 1,286 1,199 1,231 1,278 1,287 1374 1,251 1310 1475 1,210 1120 1,011 1,011 976 931 306
Avg. Speed. (MPH) - Mix-Flow 10 it 15 20 12 12 12 20 17 31 55 53 58 59 53 58 48 28 17 16 42 57 58 59 56 58 61 61 61 60 37
BOTTLENECK ] [ ]
QUEUES & CONGESTION
HOV Lane
Lo iy Lane-2 e
Lane-7 Auxiliary Lane-3
LEGEND
- Bottleneck
E= auewe
XXXX Mainline Volume
XXXX On-Ramp Volume
XXXX Off- Ramp Volume
B, NS
61212006 Page 30f 8



RESULTS WOULD BE
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1-580 EASTBOUND

TRIANGLE TRAFFIC STUDY
1-580 Eastbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations

Year 2030 - PM Peak
ALTERNATIVE 3

1-680 Hopyard Road Hacienda Drive Road El Charro Road Airway Boulevard Isabel Avenue N Livermore Avenue First Street Vasco Road Greenville Road
® Ramp Meter o < P < Ve < N < T~ T~ L [ ~
sB B s8 B sB NB N s8 B s8 B sB NB s8
on oN oN oN on on o oN oN OFF oN oN oN OFF oN OFF on on oN oN OFF oN
MLsHOVsAUX 4000 34080 44052 411 4181 w120 w100 411 4150 4120 4130 4181 4150 4130 #1400 4130 4150 4181 4150 4150 4130 4+0%0
RAMP METER Yes YES YES YES Yes Yes YES YES YES Yes YES YES YES Yes Yes YES YES YES
oamenivel) 749 212 6519 2451 2437 M1 11 658 1620 10852 647 1290 628 11927 65 10562 516 11078 1827 1459 10368 59 10427 659 1161 9925 655 10580 9838 203 10041 1442 1483 1531 9952 518 1447 9023 o4 700 10417 2234 883 0 8183 532 0 TEn a3 ste
TOTAL SERVED VOLUMES 530 136 538 1758 1657 S8 9315 590 1381 85TS 59 9187 600 10586 o7 8711 516 928 9825 1200 8615 59 8668 602 924 825 509 8724 7992 202 8060 1160 9220 1200 7926 518 1140 7335 600 601 s 1771 673 0 6721 532 720 &5 a2 eanr
ol MixcFlow Vol 7,530 7,860 9,004 7,148 7,503 8210 7078 7122 6810 7,263 6491 6560 7714 6580 6109 7408 5737 5725 5612 6576
PM PEAK
e 1) HOV Vol 1,083 1327 1402 1,563 1,640 1,606 1587 1,546 1,443 1,461 1,501 1,500 1515 1,346 1226 1117 1,002 996 917 301
1 13 2 3t 55 st s 50 s 3 2 17 15 m 50 50 58 6t 6t 60 3

Avg. Spoed. (MPH) - Mix-Flow
BOTTLENECK
QUEUES & CONGESTION

HOV Lane

Ee—
Ee————

LEGEND
I Bottieneck
E= aqueue

XXXX Mainline Volume
XXXX On-Ramp Volume
XXXX Off- Ramp Volume



P,
61212006

1-580 EASTBOUND

TRIANGLE TRAFFIC STUDY
1-580 Eastbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations

Year 2030 - PM Peak
ALTERNATIVE 4

1-680 Hopyard Road Hacienda Drive Santa Rita Road El Charro Road Airway Boulevard Isabel Avenue N Livermore Avenue: First Street Vasco Road Greenville Road

® Ramp Meter T~ ~ e < e < )" «< — < ~ T~ < T~ < < T~

1-680 Hopyard SB NB SB NB SB NB SB NE SB NB SB NB SB NB SB

OFF OFF OoN OoN OoN OoN OFF OoN OoN OFF ON o OFF ON OoN OFF ON OFF OoN ON OFF ON OFF OoN ON OFF OoN ON OFF ON
ML+HOV+AUX 4+0+1 4+0+0 4+0+0 3+0+0 3+0+2 4+0+2 4+0+2 4+0+3 4+1+1 4+1+1 4+1+1 4+1+0 4+1+0 4+1+1 44140 4+1+0 4+1+1 44140 4+1+1 4+1+0 4+1+0 4+1+0 4+1+0 4+1+0 44140 4+1+0 4+1+1 4+1+0 4+1+0 4+1+1 4+0+1 4+0+1
RAMP METER YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES
peenc sw7 s emt 2z s s en0 2 tos o mem s s iez  fosst s was e Wl s s S0 W s Mew Lo 0% W4 st e e L oo s f0S1s 74 Sas 193 0 w2 W0 isis s s 108 Lus oo e 90 e doas 226 sz 0 sz s sem ;0 e T8 s
ToraL sERvED voLUMES oste o0 ssw  zie  saw iz e 1o was s ers 49 sz L2800 s se a2 000 4707 828 s a7 o3 om0 108 832 w5 satm oo sost 100 8080 st 8s01 710 706t do7 7 1st oam L1 8075 s aele Lm0 T 403 Tesz a8 60 1s00 o8 4 osw s 1am 1050 6o e 69
PP sty 738 7470 asst ™ 751 762 ooss 751 7125 oste T2 o0 o0 710 oozt 725 oats - 705 ssst sem o1 om0 oo
PM PEAK 955 1218 1,509 1,395 1,436 1,428 1,349 1,356 1,326 1,236 1,258 1,301 1,299 1,387 1,248 1,203 1,113 1,138 1,065 980 978 932 I 0
{Saved v HOV o
v, Sp. (WP i Fow " 0 " » " " " " w2 s . s » 5 % 5 © 2 " " . s 5 5 % s @ @ @ @ ©

BOTTLENECK
QUEUES & CONGESTION
HOV Lane
Lane.t
Lane:2
Lane:3
Lane-4
Lane.5 Ausilary Lane.1
Lane.6 Ausilary Lane-2

Lane-7 Auxiliary Lane-3

EBe——

Ee—

LEGEND

XXXX
XXXX
XXXX

Bottleneck
Queue
Mainline Volume

On-Ramp Volume
Off- Ramp Volume

Page 6 of 8



P,
61212006

1-580 EASTBOUND

# Ramp Meter

ML+HOV+AUX
RAMP METER

(Demand Vol)
TOTAL SERVED VOLUMES

M PEAK
(Served Vol. )- Mix-Flow Vol.

PEAK
(Served Vol)- HOV Vol.

TRIANGLE TRAFFIC STUDY
1-580 Eastbound

Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations

Year 2030 - PM Peak
ALTERNATIVE §

N Livermore

1-680 Hopyard Road Hacienda Drive Santa Rita Road El Charro Road Airway Boulevard Isabel Avenue Avenue First Street Vasco Road
1680 Hopyard s8 NB s8 B s8 s8 N s8 B s8 N8 B B B
OFF OFF oN on oN oN OFF oN OFF oN o oN oN OFF oN OFF oN on OFF oN oN oN oN
44041 44000 30080 44052 4181 4181 4150 4150 s1s0 4150 4130 #1400 #1400 4150 4130 44000
YES Yes YES YES YES YES YES YES Yes YES Yes Yes YES Yes YES YES
8378 1595 184 659 2452 1.854 Hr 12 652 1575 1042 634 11,063 11685 1185 10500 544 11,044 1460 0227 205 10432 583 1086 9920 661 490 10100 284 10384 1823 1541 10666 611 o191 653 709 2204 BR09 0 1211 783 3% 8189
684 1410 166 5345 1.788 1343 S0 883 500 1207 BOM 599 8645 9,202 o7z 832 542 883 1147 826 204 BATO 583 s 8196 601 4 mae 219 BETs 183 1313 9008 601 8483 601 599 1679 740 0 1009 682 334 7228
7,037 7402 7821 6817 7321 6812 7,000 6847 6918 7478 7512 6947 6328 5624 7,228
994 1263 1375 1,485 1,508 1464 1470 1,349 1401 1307 1586 1,536 1412 1,258 0
10 2 12 2 13 st 58 60 60 60 s 50 6t 60 s

Avg. Spoed. (MPH) - Mix-Flow
BOTTLENECK
QUEUES & CONGESTION
HOV Lane
Lane-t
Lane2
Lane3
Lane4
Lane5 Auxilary Lane-1
Lane-6 Auxilary Lane-2

Lane-7 Auxiliary Lane-3

XXXX
XXXX
XXXX

LEGEND
Bottleneck
Queue
Mainline Volume
On-Ramp Volume
Off- Ramp Volume

Page 7 of 8



TRIANGLE TRAFFIC STUDY

1-580 EASTBOUND 1-580 Eastbound
Mainline Volumes, Lane Geometry, Bottleneck and Queue Locations

Year 2030 - PM Peak

ALTERNATIVE 6

1-680 Hopyard Road Hacienda Drive Santa Rita Road El Charro Road Airway Boulevard Isabel Avenue N Livermore Avenué First Street Vasco Road
® Rampitr —~— ~ et T Pt L o < — < < <~ L < < T
o0 B ovonmams  SB v = e or = e or = e or = e ore on or = e or on or = ne or = on

YEAR 2030 ALTERNATIVE 6 ANALYSIS - PM PEAK

RAMP METER NO YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES
(Demand Vol 8,390 1.610 6,780 181 6,599 909 7,508 2,160 9,668 1,824 11,492 744 12,236 670 12,906 1.560 11,346 640 11,986 639 12,625 1.065 11,560 592 12,152 657 12,809 1.005 11,804 114 11,918 594 12,512 1130 11,382 668 12,050 1.042 11,008 213 1,221 1,765 12,986 1.649 11,337 447 11,784 1.625 10,159 672 10,831 635 11,466 2079 9,387 [ 9,387 32 9,419 1.498 7,921 309 8,230
TOTAL SERVED VOLUMES 6,074 1152 5,166 149 4,977 852 5,782 1,806 7,648 1,040 8,876 600 9,475 592 9,561 1.058 8,664 601 9,260 600 10,721 938 8,993 592 9,564 599 10,146 il 9,331 114 9,428 594 10,003 902 9,063 601 9,650 812 8,831 210 9,038 1,749 10,820 1352 9,422 447 9,855 1.399 8,444 600 8,842 602 9,640 1733 7,901 [ 7,934 32 7,970 1.223 6,750 309 6,962
EAK 4,468 1,806 6,541 7,563 8,105 8,130 7,246 7,814 9,154 7,534 8,082 8,633 7,834 7,933 8,524 7,682 8,263 7,420 7,638 9,213 7,894 8,276 7,024 7,423 8,285 7,299 6,646 6,787 5,647 6,596

(Served Vol. )- Mix-Flow Vol.

PEAK 1,314 1,107 1,313 1,370 1,431 1,418 1,446 1,567 1,459 1,482 1,513 1,497 1,495 1,479 1,381 1,387 1411 1,400 1,607 1,528 1,579 1,420 1,419 1,355 602 1,288 1,183 1,103 366
(Served Vol.)- HOV Vol.
Avg. Speed. (MPH) - Mix-Flow 9 10 9 " 13 8 13 " " 12 18 53 59 60 61 61 61 61 60 61 60 60 61 57 60 59 60 52 56 59 61 38

- =
- =~
s == — —
- _ —0.-—

Lane-7 Auxiliary Lane-3

LEGEND
Bottleneck
E= aueue
XXXX  Mainline Volume
XXXX On-Ramp Volume
XXXX Off- Ramp Volume

PARSONS
61212006 Page 8 of 8



ACCMA Triangle Study
Alt. 1 vs. Future Base
AM Peak Hour

I
il
e

\

u VOLDIFF_ABS=500
B VOLDIFF_ABS=1000
Increase in Volume
@ Decrease in Volume
C:\_Kym\_Projects\2005\P05016_ACCMA_Triangle\Runs\PostCORSIM\ALTL_AM1HR_DIFF.NET (6/1/2006 )

@Uﬂ[@@ Licensed to Dowling Associates, Inc.




ACCMA Triangle Study
Alt. 1 vs. Future Base
PM Peak Hour

I
il
e

)
5
_

;f u VOLDIFF_ABS=500

~ B VOLDIFF_ABS=1000
Increase in Volume

@ Decrease in Volume

C:\_Kym\_Projects\2005\P05016_ACCMA_Triangle\Runs\PostCORSIM\ALT1_PM1HR_DIFF.NET (6/1/2006 )
@Uﬂ[@@ Licensed to Dowling Associates, Inc.




ACCMA Triangle Study
Alt. 2a vs. Future Base
AM Peak Hour

o = o |3 - .
- s b, .
e e s f o @ = "
. um 0 5 m w0
e = o & oot -
555 .
, s
8
=

T u VOLDIFF_ABS=500
B VOLDIFF_ABS=1000

Increase in Volume

@ Decrease in Volume

C:\_Kym\_Projects\2005\P05016_ACCMA_Triangle\Runs\PostCORSIM\ALT2AAMIHR_DIFF.NET (6/1/2006 )
@Uﬂ[@@ Licensed to Dowling Associates, Inc.
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ACCMA Triangle Study
Alt. 2a vs. Future Base
PM Peak Hour

u VOLDIFF_ABS=500
B VOLDIFF_ABS=1000
Increase in Volume

@ Decrease in Volume
C:\_Kym\_Projects\2005\P05016_ACCMA_Triangle\Runs\PostCORSIM\ALT2APM1HR_DIFF.NET (6/1/2006 )

Licensed to Dowling Associates, Inc.




ACCMA Triangle Study
Alt. 2b vs. Future Base
AM Peak Hour

‘ iz
B
u VOLDIFF_ABS=500
B VOLDIFF_ABS=1000
Increase in Volume
@ Decrease in Volume
C:\_Kym\_Projects\2005\P05016_ACCMA_Triangle\Runs\PostCORSIM\ALT2BAM1HR_DIFF.NET (6/1/2006 )
ceiihe

Licensed to Dowling Associates, Inc.




ACCMA Triangle Study
Alt. 3 vs. Future Base
AM Peak Hour

1
~
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L

ry u VOLDIFF_ABS=500
B VOLDIFF_ABS=1000

Increase in Volume

@ Decrease in Volume

C:\_Kym\_Projects\2005\P05016_ACCMA_Triangle\Runs\PostCORSIM\ALT3_AM1HR_DIFF.NET (6/1/2006 )
ceiihe

Licensed to Dowling Associates, Inc.




ACCMA Triangle Study
Alt. 3 vs. Future Base
PM Peak Hour

I
il
fos

u VOLDIFF_ABS=500
B VOLDIFF_ABS=1000
Increase in Volume

@ Decrease in Volume
C:\_Kym\_Projects\2005\P05016_ACCMA_Triangle\Runs\PostCORSIM\ALT3_PM1HR_DIFF.NET (6/1/2006 )
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Memorandum

TO: Tri-Valley Triangle Study Policy Advisory Committee
FROM: Parsons

DATE: June 1, 2006

SUBJECT: Tri-Valley Triangle Study — Qualitative Measures

Overview

The purpose of this memo is to:
e Present the current qualitative data on alternatives to the Policy Advisory Committee (PAC);

¢ Obtain input on potential political or environmental obstacles to alternatives for rating under
Political obstacles could include any regional policies that may prevent the project from
moving forward.

Executive Summary of Qualitative Measures

As previously reviewed by the PAC, the selected approach is to rate the qualitative measures using a
point system, and develop an overall score. The four qualitative measures, which would have a total
of 30 percent of the evaluation weight (or 30 points), are the following:

e Severity and location of bottlenecks and traffic queues in the corridor (maximum 5 points)
e Project readiness—PAC input needed (maximum 10 points)

o Compatibility with other planned improvements (maximum 10 points)

o Connectivity and access (maximum 5 points)

The matrix, Table 1, summarizes the data for the qualitative measures and component items of each
measure. Following completion of the hybrid alternative, the data will be scored according to the
procedures listed below.

Summary of Qualitative Rating Approach

The following paragraphs discuss how each qualitative measure would be implemented. Additional

footnotes will be added, as appropriate, to explain yes and no answers, in the final documentation of
the ratings.
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Severity and Location of Bottlenecks and Traffic Queues in the Corridors

The Team evaluated each alternative based on reduction of traffic queuing on the regional system (I-
580, -680 and Route 84) within each jurisdiction, as shown on Alternative Description and
Operations Summary graphics in the PAC package. These graphics show the approximate location
and length of queues, including Route 84 queues. These are based on reviewing the queue length
and location information from CORSIM, including the more gqualitative queuing information on Route
84.

A comparison of alternatives with the Future Base Alternative was done to assess if there are
changes in the queue lengths and locations. If an alternative results in reducing traffic queue length
or moving any queues to a more favorable location as compared to the Future Base Alternative, it
was be considered an improvement and would get a “+1” score in the rating. However, if there is no
change it would get “0” score and a “-1” score if the alternative results in longer queue lengths or less
favorable locations.

The five factors under “Location of Bottlenecks and Queues” in Table 1, as they relate to the regional
system, will be rated as follows:

e Does the overall number of bottlenecks and length of queues increase, stay the same, or
decrease (the scoring would be -1, 0 or +1, respectively)? These assessments presented in Table
1 are approximate combinations of the quantitative queuing information from 1-580 and 1-680 and
the more qualitative queuing information from Route 84. The Route 84 queuing information will be
roughly quantified prior to the draft report to give a more quantitative basis for the overall queuing
rating.

e How does the alternative change queuing on the regional system within the jurisdiction of
Alameda County - increase length or move to a less favorable location, stay the same, or
decrease queue lengths or move to a more favorable location? (The scoring would be -1, 0 or +1,
respectively)? For example, queuing on state routes within Alameda County can occur on [-580
over the Altamont Pass, on |-680 south of Sunol Boulevard, and on Vallecitos Road between
Pigeon Pass and 1-680. |1-580 and I-680 queue locations tend to be of more concern to the County
because of resulting diversion to other County roads.

e How does the alternative change queuing on the regional system in Dublin - increase length or
move to a less favorable location, stay the same, or decrease queue lengths or move to a more
favorable location? (The scoring would be -1, 0 or +1, respectively)?

o How does the alternative change queuing on the regional system in Pleasanton - increase length
or move to a less favorable location, stay the same, or decrease queue lengths or move to a more
favorable location? (The scoring would be -1, 0 or +1, respectively)?

o How does the alternative change queuing on the regional system in Livermore - increase length
or move to a less favorable location, stay the same, or decrease queue lengths or move to a more
favorable location? (The scoring would be -1, 0 or +1, respectively)?

Project Readiness

The factors to be considered are the following:

e The existence/progress of environmental studies for the project.

e Potential obstacles for project — This factor rates the project alternatives depending on the
presence of political or environmental obstacles in delivering the project. Political obstacles could
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include any regional policies that may prevent the project from moving forward. This item is left
open for input from the PAC.

o Existence/progress of Project Study report (PSR) — Denotes the presence of a PSR for the
proposed project.

e Funding available for the project.

For each of the first three factors mentioned above, the questions are answered with a “yes” or “no,”
with “yes” being the positive answer. The second factor rates the project alternatives potential for
having political or environmental obstacles. An example of political obstacle would be public
opposition to the alternative which potential would delay the construction of the alternative. An
example of an environmental obstacle would be difficulty and time consuming environmental impact
mitigation requirements that will delay the delivery of the alternative. The assessment for this factor is
left open for the PAC to give input as part of their review and acceptance of the overall scoring
results. The scoring process anticipates that the PAC would vote on the question, “Is the project free
from potential obstacles that could impede its delivery?” and assign each alternative from 0 (not
politically/environmentally feasible) to 2.5 (no obstacles) points.

Since each alternative package consists of one or more component segments, a percentage rating is
used if only some of the components satisfy the requirements. For example, Alternative 3 is graded
67 percent since only two of the three components (I-580 westbound HOV lane and the interchange
improvements) have a PSR.

Funding identified for the project would be based on the financially constraint element of the RTP,
STIP, or countywide plan. The financial element is dynamic because funds can be shifted between
projects and the state infrastructure bond may add additional funding. After the estimated
construction cost for each alternative package is finalized, the CMA will work with the Team to
estimate the amount of funding available for each alternative. An important part of the process will be
to update the RTP to clarify how much funding was agreed upon for each project. (Note: the RTP will
be updated starting in 2007 with adoption in February 2009.) For each alternative, depending on the
segments that have funding and the cost of these segments, a prorated point system would be used
to denote how much of the alternative is actually funded.

The rating for this qualitative measure would have a maximum of 10 points. The rating for each of the
four factors could have a maximum of 2.5 points. A “yes” answer would receive 2.5 points, while a
“no” would receive 0 points. Funding would be prorated, with 100 percent funding identified receiving
2.5 points, 50 percent identified funding receiving 1.25 points, and so on.

Compatibility with other Planned Improvements

This section shows the compatibility of the alternatives with other planned improvements by
considering two linked questions.

e The first question asks whether the project would function well by itself. If so, the answer is “yes.”
If the project needs other necessary improvements to function well it, the answer would be “no.”

e If the above factor is answered “no,” that is, if the alternative requires additional improvements to
function well, the second question asks whether these necessary improvements would likely be
constructed within the project time frame. If the first factor is answered “yes,” the second question
will not apply to the particular alternative.
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The rating for this qualitative measure would have a maximum of 10 points: a “yes” on the first
question would receive 10 points (the second question is not applicable in this case). A “no” on the
first question and a “yes” on the second question would receive 5 points. “No” on both questions
would receive 0 points.

Connectivity and Access

This section evaluates the improvement in connectivity and regional access provided by the
alternatives. The first factor, as shown in Table 1, is used to evaluate the alternatives based on
whether the Alternative closes gaps in HOV lane connectivity in the corridor. For this reason,
Alternatives 3 and 6 which close I-680 HOV lane gaps in the corridor are rated ‘yes’.

The second factor addresses the question of whether the alternatives would improve access on
regional facilities through Tri-Valley area. This factor evaluates whether the alternatives would
improve conditions for through trips in the corridor, with improved access for through trips on regional
facilities meaning less ‘cut-through’ traffic using local streets. Alternatives providing improved access
and connectivity receive a "yes” and others "no.” Again, the scoring will be a total of 5 points for the
qualitative measure and a rating of 0 or 2.5 for each component factors, based on a subjective
evaluation of the factors.
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Table 1: Qualitative Data Sheet for Alternatives
Alternatives
Maximum
Qualitative Measures - Factors to be Considered in Scoring Points 1 2A 2B 3 4 5 6
Location of bottlenecks and queues (a) 5 Total
Does the overall number of bottlenecks and length of queues
increase, stay the same, or decrease? 1 Decrease | Neutral | Neutral | Decrease | Neutral | Decrease | Decrease
Is the effect positive within the Alameda County jurisdiction? 1 YES Neutral | Neutral YES Neutral YES Neutral
Is the effect positive within the City of Dublin jurisdiction? 1 NO YES YES YES Neutral NO Neutral
Is the effect positive within the City of Livermore jurisdiction? 1 YES YES YES YES YES YES YES
Is the effect positive within the City of Pleasanton jurisdiction? 1 YES NO NO NO Neutral YES YES
Project readiness 10 Total
Have environmental studies begun? 2.5 NO NO NO NO NO NO NO
Is the project free from potential obstacles that could impede its
delivery? 25 (b) (b) (b) (b) (b) (b) (b)
Is there a PSR supporting the project? 25 Yes (c) | YES (d)| YES (d)| 67% (d,e)| Yes (f) | YES (c) NO
Funding - Is it in the financially constrained part of the RTP or in
the countywide plan? 2.5 TBD (g) | TBD (g)| TBD (g)| TBD(g) | TBD(g)| TBD (g) | TBD (g)
Compatibility with other planned improvements 10 Total
Does the project function well without requiring other necessary
improvements? 5 YES (h) | NO (i) | NO (i) YES YES YES (h) YES
Are the other necessary improvements likely to be constructed
within project time frame? 5 N/A NO NO N/A N/A N/A N/A
Connectivity and access 5 Total
Does the project close HOV Lane gaps in the transportation
system? 2.5 NO NO NO YES NO NO YES
Does the project improve access on regional facilities through
the Tri-Valley area for through trips? 2.5 YES YES YES YES YES YES YES

Description of Alternatives:
1 WB 580 HOV, Greenville to Isabel; widen Rte 84 from 1-680 to Pigeon Pass and modify |-680/Route 84 Interchange
WB 580 HOV, Greenville to direct connector and WB 580 to SB 680 HOV and mixed flow two-lane direct connector (connecting to existing 1-680) on right

side. The WB 580 to SB 680 loop ramp stays.
WB 580 HOV, Greenville to direct connector and WB 580 to SB 680 HOV and mixed flow two-lane direct connector (connecting to existing 1-680) in the

median. The WB 580 to SB 680 loop ramp stays.
WB 580 HOV, Greenville to direct connector; WB 580 to SB 680 HOV and mixed-flow two-lane direct connector in the median, and SB 680 HOV, from
Alcosta to Rte 84. The WB 580 to SB 680 loop ramp stays.

4 Truck Climbing lane, from Truck scale to North Flynn Road.
Widen Rte 84 from |-680 to Pigeon Pass and modify I-680/Route 84 Interchange. Add mixed flow lane from Isabel to Vasco road plus WB HOV lane from

Greenville to Isabel.
NB 680 HOV lane, Alameda Creek to Alcosta Interchange; NB 680 to EB HOV direct connector in the median; HOV lane form direct connector to the

6 eastbound 1-580 HOV lane (Year 2030 Base Case); and mixed flow lane from east of Tassajara Rd/Santa Rita Blvd to Vasco Road.

2A

2B

Notes:

a) "YES" means that queues are better (+1 score); "NO" means that they are worse (-1 score). "Neutral" means that they are roughly the same (0 score).

b) This item is left open for input from the PAC.

c) A PSR/PDS was approved by Caltrans that includes widening of Vallecitos Road

d) A PSR is in progress by the CMA

e) 67% means two thirds of the improvements are covered in a PSR

f) SUCOG is preparing a PSR for the eastbound truck climbing lane.

g) Amount of funding available will be determined after costs and state bond descriptions are finalized. Currently, all the alternative packages have
some funding identified, so the rating for this item will be on what percentage of the needed funding is currently identified. There is no funding for
Route 84 from 1-680 to Pigeon Pass.

h) Modification at the 1-680/Route 84 interchange includes widening on southbound 1-680; current costs include widening only to Alameda Creek, but

extension to the southbound truck climbing lane may be required for I-680 satisfactory operations, depending on the ramp metering rate.

i) Requires closure of HOV Lane system gaps on |-680
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Tri-Valley "Triangle" Traffic Study

Critical Schedule Milestones and Critical Decision Points

June 9, 2006 PAC Meeting
Agenda ltem 6.0

Major PAC Milestones

Critical TAC Decisions and
Actions

PAC Meetings and Actions

Schedule Constraints and
Notes

Approve Scope of Work

Completed

Completed

Approve Selection of Traffic Forecast Model

Completed - Changed Scope to use
CCTA Tri-Valley Travel Forecast Model

Approved Changes in Scope

Scope Change, Additional traffic analysis, and
final decision on the use of models have delayed
schedule

Decision on selection of traffic model have

Approve Selection of Traffic Operations Model Completed Completed delayed schedule
Approve Alternatives to be Tested Completed Completed Completed as scheduled
MApprove Quantitative_ M_easure Evaluation Completed Completed Additiongl traffic analysis and fine tuning of the
ethodology and Qualitative Measure Factors traffic models have delayed schedule
Approve Traffic Analysis Results for Base Case Completed June 9, 2006 PAC Meeting. PAC to approve Late decision delays schedule

and Alternatives

TAC's recommendations

Develop and Test Hybrid Alternative

TAC and PAC to meet in workshop setting on
June 30, 2006 to develop a hybrid concept for
testing.

TAC and PAC to meet in workshop setting on
June 30, 2006 to develop a hybrid concept for
testing.

Late decision delays schedule

Report Hybrid Alternative Results

Report Hybrid analysis results to TAC for review
and input in early August 2006.

Mid-August 2006 PAC Meeting; PAC to approve
TAC's recommendations on Hybrid Alternative
results.

Late decision or change delays schedule

Approve Recommendations in Draft Report
including Phasing and Implementation Strategy
Recommendations

Requires TAC's review and comment in early to
mid-September 2006

October 2006 PAC Meeting. PAC to approve
TAC's recommendations

Late decision delays schedule

Final Report

TBD if TAC's needs to review before finalizing

TBD if PAC's needs to review before finalizing

Final - Late October 2006






